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Understandably unw 


Heating Blankets 
and other Woven Heating Elements by SAFEWAY 


can make yours (sf L[pproblems OLD problems! 


Be it the frigid altitudes at which manned aircraft heating elements which have been engineered by 
fly, the cold, trackless space domain of missile and SAFEWAY to meet exacting specifications are: 
satellite, or the icy arctic wastes of DEW Line in- ' : 

stallations — it’s always “winter” somewhere. @ _ heating elements for launching equipment and 


ce : for airborne gyros, cameras, computers, servos 
Environmental temperature problems common to this 


kind of “winter” beset fuels and lubricants and 
hamper the operation of many types of sensitive 
equipment. 


But SAFEWAY dispels such problems by packaging heating elements for all types 


controlled heat for application everywhere. Among of ground support equipment 
the wide variety of heating blankets and woven-wire 


and batteries — for missiles or aircraft 


de-icing units for airfoil surfaces 


defrosting units for industrial 
and commercial refrigeration 


For your copy of a 
fact-filled folder, 


please write 


- 7 FS 
a\y INT LAY HEAT 
If it has to be heated (and the ae | fi 5 ~ , ELEMENTS 
be just about anything), you can rely (yj Ps / ae é 
on SAFEWAY engineers to study your . : "© INC. 
problems carefully, and — without any 


obligation — submit an appropriate 
recommendation. 


heating blankets for honeycomb 
and metal-to-metal bonding 


680 Newtieitd Street Middietown, Connecticut 
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COULD 


YOU 
DESIGN 


© A portable, non-magnetic compass 

© A proximity warning system for autos 

© A magnetic, electrically conductive liquid 

® A microfilm projector for sheet music 

© Printed-in-the-home newspaper 

@ A method of tapping atmospheric electrical potential 


@ A direct light-to-magnetism converter 
© A solid-state centrifugal switch 


These are just a few of the in- 
ventions suggested by our readers 
in our “Why Don’t They R&D” col- 
umn. 

Can you help them? 

Do you have similar problems as- 
sociated with your projects? 

To inspire inventors and stim- 
ulate the exchange of ideas, Prod- 
uct Engineering invites you to 
trade such problems (and their so- 
lutions) with fellow readers who 
may have a fresh viewpoint. We 
will pay $10 for each accepted idea. 


Address your letters to: 
Why Don’t They Editor 
Product Engineering 
330 West 42nd Street 
New York 36, NY 





coming 
next week 


the 


DESIGN issue 
for July 20 


FEATURING 


Acoustoelasticity makes debut 


Ultrasonics creates an important 
new stress-analysis technique. 


Tight tolerances can be even tighter 


Design critical dimensions so investment 
castings can be used “as is.” 


Filament-winding grows up 


High-speed method of reinforcing 
plastics is ready for more work. 


Pressure losses in branch fittings 


For hydraulics, design-curves give 
losses at take-offs from mainline. 


Finds equations in scattered data 


Regression analysis—what it is, and 
how this statistical tool works. 


29 blind-side fasteners 


They allow mechanical joints to be 
made from one side of the assembly. 
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ENGINEERS LOSE TO SCIENTISTS OVER ATOM PLANE. Prototype will 
await significant improvements in design 


TRENDS IN APPEARANCE DESIGN. Soviet industrial design as Scherr 


saw it in New York 


WHERE IDEAS GO BEGGING. The US Patent Office offers the largest 
store of applied technology in the world 


POINTS OF VIEW. Should our scientific and engineering education 


system be revised?.......... 


Nylon gets better electrical properties, moisture resistance 
New polymers are stable to 1000 F.. 
improved insulating varnish for smal! motors 


Steel imports may exceed exports this year. . . 


Portable atom power plants offered for sale. 
High-temperature metallo-ceramic powders made by radiation. . 
Fabricating progress reported for beryllium, columbium, titanium 


Electrostatic printing process outspeeds computers 


Miniature lamps have long life, high breakage resistance 
Remote-controlled vehicles all over the world. 


Parametric amplifier doubles radar range. . 


Folded sheet metal forms wing nut 


What ultrasonics can do—and can’t... . 


Soviet thermonuclear research tools shown in New York 
Instrument measures resinous film and coating hardness 


Camera, tape recorder show driver errors. 


Deputy director of defense lists scientific impossibilities 


Government security program voided by Supreme Court 


Starting salaries up for Case Institute grads 
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The Soviet exhibition (p 34) opened 
at the Coliseum in New York on June 
30, and thousands of us have been 
crowding in to see what we could of 
real, live Soviet people—their customs 
and technology. Next week’s Design 
issue will carry a full-scale report on 
engineering aspects of the show by 
Propuct ENGINEERING editors, one 
of whom added these personal im- 
pressions, “Ladies rosy-cheeked and 
plump; men thinner, more intense; 
accents charming; manners frank; clothes a bit dowdy (suits look hot) 
exceedingly well-informed about American technology; much less in 
formed about our way of life; made me feel we live luxurious, frivolous 
lives; made them feel self-sacrificing, stoic. Both wrong.’ 


®@Prominent educators are getting a little annoyed at the amateur compe- 
tition (p 40). The woods are suddenly crawling with books, reports, 
surveys and studies all headed ““What’s wrong with American education? 
A taxpayer at our local PTA meeting a while ago stopped the debate cold 
with, “If the money spent on all those studies were spent boosting teach 
er's salaries we wouldn’t have needed the studies in the first place.’ 


@Thermodamnics is the name given by Professor Sattler of Brooklyn 
College to certain phenomena familiar to all lecturers in chemistry. He is 
quoted in the Saturday Review, “I have seen barium sulfate refuse to 
precipitate, flashlight powder remain sullenly inert, aluminum refuse to 
dissolve in hydrochloric acid Of course, this is just another name 
for Finagle’s Laws (see PE—Apr 21 °58, p 32). Remember the First 
Law? “If anything can go wrong with an experiment, it will.’ 


a PRODUCT ENGINEERING  ,,, so. 
@ A McGRAW-HILL PUBLICATION 


PRODUCT ENGINEERING is published weekly—with an additional Design Digest Issue in Mid-September 
by McGraw-Hill Publishing Company, me . dames H. McGraw (1860-1948), Founder. PUBLICATION OFFICE 
cy) J. eres Broadway, Albany 1 Y. See panel below for directions regarding subscription or change 
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subscription orders. Send to address 
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tage bald at Albany, N. U.S.A. opyrighted 1959 McGraw- Any blishing Company, Inc., a!! 
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DELROYD New high efficiency... 
WEI eae ees higher horsepower ratings 


Send for this new Delroyd Worm Gear Sets Catalog #3800. 

It contains comprehensive information on selection of worm 
JUST °o UT gears, calculation of bearing loads, and other data, much 
of which has never been published before. 





W 


= > 


TE BEARING LOADS 


Y ge NET TO CALCULA 
4 wow 


o. 


PD RANENE Steam Turbine Company 


801 Nottingham Way, Trenton 2, New Jersey 


or 40> 
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Plastics Hli-lites 





The price (and density) is right! 42¢ 





At its present cost, Pro-fax® is today’s biggest 


bargain in thermoplastics. 


Like all new plastics, Pro-fax, Hercules poly 
propylene, found its early uses in jobs where its 
unique combination of properties served a special! 
need. Thus uses requiring the outstanding heat 
resistance of Pro-fax, or its excellent mechanical! 
and chemical properties were among the first to 
be developed. But by now the word has gotten 
around: the properties of Pro-fax are only part 
of the story. Its present price, coupled with a low 
specific gravity that spells many additional 
pieces per pound of material, makes Pro-far 
today’s biggest bargain in thermoplastics! Plastics 
producers in a broad list of markets are finding 
they can save real money in both resin and 
processing costs—and at the same time obtain a 
superior product—by converting to Pro-fax. 


Quick to get on the Pro-fax bandwagon have 
been the large volume producers who supply the 
auto industry and the appliance markets. Here, 
where even small savings can add up to big 
money, Pro-fax has proved itself a truly struc- 
tural plastic, able to perform well, and at low 
cost, in a variety of functional uses. On the other 
hand, the design possibilities of Pro-fax loom 
large in the thinking of manufacturers of house- 
wares, toys and packaging. Here Pro-fax is now 
being used in growing volume in products for- 
merly made of wood, metal or glass, to yield 
better-looking, fast-selling, quality merchandise. 
And again, the price is right . . . to producer and 
consumer alike. Take, for example, all the hand- 
some new Pro-fax products shown here. 


Right for automotive uses! 


Auto builders are switching to Pro-fax for many key uses. 
This full scale diagram of a modern car shows the location 
of more thon 100 parts made of Hi-fax®, high-density 
polyethylene, Pro-fax or Penton® chlorinated polyether. 


Parts now in commercial use or evaluution are mounted in 
their approximate location on the chart. Projected parts 
are shown schematically. Call or write for complete informa- 
tion on the use of Hercules plastics in this growing market. 
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Pitas tae eee 
that 


virtually unbreakable, and immune to he deter Daa 
heats of modern home dishwashers. x 

used on the outdoor furniture shown in the background 

are fadeproof and sag-resistant, lightweight, durable, 
and can't be stained by food or cosmetics. 


The right fittings for plastic pipe! 


d 
Pro-fax solved this tough engineering problem 
the development of long-lasting, low-cost fittings 
for flexible plastic pipe. “‘Poly-Plus Blue Fittings” 
now being marketed in a full range of types and 
sizes by Union Malleable Manufacturing Com- 
pany in Ashland, Ohio, are as durable as steel or 
iron, more corrosion-resistant than brass or 
copper. Lightweight, easy to assemble, and un- 
matched for serviceability, they extend the use- 
fulness of plastic piping systems, especially when 
used in combination with new, low-cost Hi-fax 


The “Right Touch” in packaging! pipe. 


Pro-fax packages glamour to perfection in this 
striking new aerosol container for Coty Spray 
Cologne. Called Petite Mist, it’s available in four 
enchanting fragrances in a choice of two eye- 
catching color combinations—either jet black or 
snow white, each richly decorated with gold. 
Only pennies’ worth of Pro-fax, economically 
formed into this shapely yet functional package, 
add up dollars’ worth of consumer value and 
merchandising appeal. 

Two-piece aerosol package molded by Pyro Plastics, Union 
New Jersey 


Right ... light... and bright! This rigid plastic silverware basket for Westinghouse is 
Providing outstanding performance ms — AMvg Di M ; Ren pica! 

vy and economy in lightweight slastic Lo, septs hema ; Juct i ee nem 
bottles, Hi-fax is now the nana of tho cqet eninge _ 


> by which all materials for blown con 
Avon tainers are measured. Note the sharp 
lan detail of the lettering on this new 
Hi-fax bottle for Avon Deep Clea 

Cleansing Cream. It’s typical of the 

dramatic decorative effects possible 

. “4 with this versatile packaging plastic. 


c-- 


Bottles are molded with Hi-fax by Imco Container 


Corporation, Kansas City, Missouri 


HERCULES POWDER COMPANY 
900 Market Street, W ilmi ington 99, Delaware 


THREE NEW MATERIALS FOR THE PLASTIC INDUSTRY 


AX HIGt ENSITY POLYETHYLENE e PR AX* 
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CALL MEY 


MISTER « 
CALL ME- 


metallurgist 
metals engineer 
material specifier 
product engineer 
value analyst 
designer 

process engineer 
purchasing agent 


BUT 


I’m Specifying 
INVESTMENT 


CASTINGS 
MADE 
WITH 


ReMer 


CERTIFIED 
ALLOYS 


from 
W. M-. 


ALLOYS CO. 
1999 GUOIN STREET 
DETROIT 7, MICHIGAN 


DIVISION of CONSOLIDATED 
FOUNDRIES & MFG. CORP. 


CIRCLE NO. 8 READER SERVICE CARD 


The following comments are but some 
received discussing our article, “Science 
and Politics .’ Jene 1, p 28. This 
article has recently been incorporated in 
THE CONGRESSIONAL RECORD. 


To the Editor 

I would like to point out a couple of 
factual inaccuracies of modest importance 
1. You said, “The scientific community 
has, for the first time in history, direct 
access to the executive branch . . .” That's 
quite a statement, considering the size of 
the executive branch. Dr Killian is the 

first scientific adviser to the President 
except in wartime. Dr V Bush was an 
adviser to President Roosevelt during part 
of World War II. 2. “Outside experts 
have been brought in] as consultants 
forming a panel of from one to five or six 
members.” The total size of the great 
majority of our panels is between five and 
fifteen members. 3. “This, and the fact 
that the Council has no policy-making o1 
jurisdictional powers, has resulted in a 
ho-hum, another committee’ attitude 
umong many interested persons, particu 
larly the sponsors of S.676. It has re 
sulted in keen disappointment, too, among 
government career scientists who half 
hoped their hour had come.” Two com 
ments about this: The FCST has a duty 
to recommend policy—and this 
includes “over-all” policy—to the Presi 
dent, who makes the policy; and the 
FCST has a standing committee of career 
scientists and its panels, in distinction to 
those of the Science Advisory Committec 
are made up of career scientists in govern 
ment —Rosert M Briper 
\ssistant to the Special 
Assistant for Science and 
Technology, The White House 


ertainly 


To the Editor 
. . « The article is a very significant and 
timely one. It discusses questions that are 
in the minds of many of our scientists now 
It will give a much better understanding 
to the public of the nature and serious 
ness of those problems.—JaMes M Gavin 
Executive vice-president 


Arthur D Little Inc 


To the Editor 

lhe article strengthens an impression 
which I already had that the coming de 
bate on a Department of Science may re 
volve about the Berkner proposal to even 
greater extent than it will around straight 
centralization of administration of the 
type proposed in S. 676. The problem to 
which Dr Berkner addresses himself is not 
new. Even before the Civil War the 
Smithsonian Institution acted as an um 
brella for agencies of great importance to 
science and the public which had not 
direct relevance to any existing department 
The difficulty of finding a proper admin 
istrative home for a scientific agency is 
clearly shown by the wanderings of the 
Weather Bureau, and Dr Berkner is still 


looking for a real solution for meteorology 

A large number of scientists will prob 
ibly feel that Dr Berkner deserves support 
on both the problem he wishes to solve 
ind on the combination of lines of r 
search he wishes to foster. Before thi 
approval can be coupled to the drive fo: 
a Department of Science, however, two 
questions must be answered. In the first 
place, is a Department of Science, whos 
name includes the suggestion that it speak 
for all of science on over-all policy, the 
only way in which a stable organization 
for these lines of research can be set up? 
Can they not get the scope they need in 
in agency below the cabinet level? 

In the second place, if such a Depart 
ment were set up, how could a firm lin 
be drawn between the needs of the 
search department, and 
those which are equally scientific but left 
outside the department? If the implica 
tion persisted that the Secretary of Science 
spe ik for all of science, how ould lh 
idjust his relation to meteorology, whicl 
would be directly under him, and te 
pathology, which would not be? 

It may be that the Hoover-type comm 
sion, if it is formed, should look for a 
satisfactory solution to Dr. Berkner’s veri 
real problems in order to save the Depart 
ment of Science idea from a too 
Dr A Hunter Dupret 

Dept of History 
University of Calif 


agencies in the 


plant 


tive use 


Io the Editor 
I wish to commend you for the sober 
ind detached way in which you have pr 
sented the issue Paut Wess, member 
President’s Science 
Advisory Committe« 


Individual and the Team 
Io the Editor 

After 
directors for opinion and 
urticle I'm writing, “The Chemist as a 
Product Designer,” most have said, “‘a 
mere chemist is not qualified to perform 
1 broad task. Rather, this job takes 
an unusual chemist with varied talents and 


r rol 
TCsCadl I 


writing to a number of 
omment on an 


Su h 


very broad viewpoints. However, as a mem 


ber of an efficient team, a man with such 
broad qualifications is not required.” 
There’s the point. The individualist 
shouldn’t be on the team. The large com 
pany that can afford a large team cannot 
ifford to have all team members broadly 
trained and qualified. And also, the small 
ompany that cannot afford a team must 
hire and pay for a good highly creative 
man with these varied talents 
Such men, who probably make up the 
bulk of the present outcry 
sive teamwork and narrow specialization 
in industry, should look to the small com 
pany as an outlet for their frustrations 
Harrison McDonatp 


DeKalb, Il 


against exce 
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DEVELOPMENTS TO WATCH... 


P~\ a al-1 wf ot: a | 


Improved electrical properties and moisture resistance for nylon... 


and greater impact strength for polystyrene ar 
among the advantages expected from new blends of 
these two materials with each other and with othe: 
resins. 
One such combination—nylon and polyethylene 
is already under test by molders. Others are being 


studied both here and abroad. Foster Grant Co. 


for instance, plans a major research program on 
nylon-polystyrene blends. Dr. Raymond Hartigan, 
FG research director, believes the high-polystyrene 
combinations are particularly promising from the 
point of view of performance as well as cost. Look 
for more news of this program—from this and other 
sources—within the next 12 months 


Polymers with long-time stability at 1000 F . . . 


are being developed under Wright Air Devel 
opment Center sponsorship. This is a long-term 
project, and progress has been slower than WADC 
had hoped. However, recent reports are encourag 
ing. Among the inorganic and semi-organic polymers 
that show promise as structural materials are boron, 


Miniature lamps, less than 0.1 in 


. developed by Diamond Ordnance Fuze Labora 
tories, are now headed for commercial production. 
(hese “microlamps” are said to “provide a very 
small, bright source of illumination” when operating 
at 14 v and 30 milliamp; and a light “sufficiently 
bright to be seen from any point in a normally 
lighted room’ when operating at 1 v and 25 milli 
amp. They can be turned on and off at frequencies 
up to 100 cps, are expected to have “very long” 


silicon, and aluminum-oxygen compounds. Boron 
phosphorus and boron-nitrogen compounds may 
also prove useful as high-temperature lubricants o1 
adhesives, and several other possibilities are being 
explored. (Note: For more 


on high-temperature 
polymers, see p 1] 


_ long and 0.030 in. dia... 


lifetimes, and their small size makes them highly 
resistant to breakage. Preliminary tests, involving a 
6-ft drop, showed “no noticeable change.” 

At present, the lamps are being built only on a 
very limited, laboratory basis. No samples are avail 
able. But production facilities are being set up, and 
Diamond Ordnance hopes that at least sample 
quantities will be coming from the commercial 
source in the near future 


Packaged “portable” nuclear reactors are being offered for sale . . . 


. and, if there are takers, they could pave the way 
for near-mass production of such components as 
pumps, valves, and electrical controls. 

The first such reactor, built by Alco Products for 
the Army, has been in operation at Ft. Belvoir, Va, 
for quite some time, and a second one is being 


Meanwhile, AEC has invited and re 
ceived nine proposals for a nuclear power plant 
built of “factory-assembled modules or units which 
can be air-transported to a remote site and rapidly 
connected.” This would be rated at 8 to 10 thermal 
megawatts; would produce 1000 kw of electricity and 
7 million btu of space heat (200 tkw) an hour 
Now, Lockheed has come up with the design 
pictured here, and is ready to build one to order 
Lockheed says it could provide enough power for 
“4 medium-sized manufacturing plants or a town 
of 2000 homes.” It could, says Lockheed, be in 
operation 90 days after delivery to a prepared site. 
ARG 


developed. 
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Sixteen planes could deliver a nuclear power plant like 
this anywhere in the world in a day and a half, says Lock- 
heed Aircraft. Individual sections are all within the size 
and weight limitations of the company’s 60-ton Hercules 
airfreighters, like those puled up behind the model. 





THE PEOPLE WHO KNOW BEST 


DEPEND ON THE PEOPLE WHO KNOW BEST! 


Your tubing’s always in perfect shape with Ralph Torio on 
the job. He’s the Supervisor of Tube Process Engineering for 
GM Steel Tubing. His job is to find the fastest, most economical 
way of forming GM Steel Tubing to fit your specifications. 


, 
HE’S BENT ON Many times he can save you time and money by adapting 
SOLVING YOUR existing high-speed forming equipment to do the job. What- 


ever your requirements, you can bet Ralph will find a solution. 

TUBING PROBLEMS! And you'll be assured of GM Steel Tubing that’s quality- 
controlled to many times your specifications. Put some on 
test today. You'll see why GM Steel Tubing is ahead in 
refrigeration sales . . . by miles. Rochester Products Division 
of General Motors Corporation, Rochester, New York. 


SEE SWEET'S CATALOG 1a/Ro 


NW 


SSNS 
\ 


AMERICA'S LARGEST MANUFACTURER OF REFRIGERATION TUBING 
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DEVELOPMENTS TO WATCH... 


Improved insulating varnish for small motors .. . 


is claimed by Beck & Co, Eiselensweg, Hamburg 

28, W Ger. It’s a synthetic oil said to have passed 
tringent tests which have included centrifugal 
citects” at temperatures to 270 F; and to show good 
penetration (vacuum impregnation is unnecessary) 
ind an elasticity “adequate even for tightly packed 


windings.’ Curing time is approximately fou 
hours, at stepped temperatures from 230 F to 320 1 
Besides applications in small motors for portable 
electrical drills and home appliances, it’s expected 
to prove useful for larger motors and for “high-ten 


ion electrical machines and apparatu 


New metallo-ceramic polymers for very-high temperature 


may stem from a radiation-polymerization tech 
nique developed by Union Carbide. An Australian 
patent application reveals that, by exposing “a mix 
ture of one or more metalloid oxides, silicic ack 


ind an organic hydroxy compound” to high-level 


nuclear radiation (100 to 400 roentgen/gm) until 
1 solution is formed, then polymerizing that solution 
1 + 
loth 


ry 


it 1 possible to product resins of unusu 


Taking their cue from the driverless industrial trucks . . 


manufacturers in Companies as tar apart as Swe 
den and Japan are readying remote-controlled “au 
tomatic equipment, ipplications as diverse 
logging and golf. 
“automatic cad 
die” that “looks like a baby carriage” and is operates 


1 ket zed 
POCAKE( 1ZCd 


From Japan comes news of an 


transmitter which the« 
According to the Japan Export Trad 
Center, the transmitter is 8 x 2.4 x 1.6 in. an 


by d portable, 


golfer carric 


has 5 buttons to control forward, reverse and lateral 
notion. ‘The caddie itself is said to be able to carr 
two persons, climb a 30° incline and stop itself 
via a sensing device on the front bumper) if it 
[he price: Just $200, f.0.b 
Japan. The manufacturer: Koden Seisakusho 

I'he Swedish device has a transmitter which can 


meets an obstruction 


Wingnut made of sheetmetal . . 


is designed to ft into a cupped recess in the 


part being fastened, though 


eparate washers can 
be furnished, as shown 

By choosing the thread on the nut so it is slightly 
different in pitch from that on the bolt, the de 
signer says, it is possible to make the nut exert a 
ontinuous locking action 

(he same company, M F Robertshaw Ltd, Bletch 
ley, Buckinghamshire, Eng., 
use as inserts in molded 
plastics, and for other applications. The basic unit, 
the company says, can be produced in quantity at 
prices “generally below that of the orthodox type.” 
For lots of 20,000, for instance, the price of the 
nut pictured in the 4-in. size would be about 


70¢/100 ARG 


is working on several 
iriations of the design, fo 
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be strapped to the back of the operator (it's about 
6 x 10 x 3 in.); and a receiving unit controlling an 
engine-driven winch equipped with a grapple and 
cable or yarding sled and cable. “Once the log 
have been fixed in the grappk lashed to the 
Sepson AB, Vunsbro, Sweden all op 


ations can be controlled by radio from any di 


sled, ays 


tance up to 1600 ft,” and los in be dragged at 
east 400 ft 
Britain is joining the parade too. H C Webb & 


i 
of Birmingham, and Atton Development Ltd 


f Surrey have developed a remote-controlled lawn 


nower ited | witch miniature radi 


pel 
which they hope to have on the market 


ty 


insmitter 


next year 


lhe mower itself has a 4 hp, 24-v, bat 


will take “60 clips to the yard 


ery-operated moto! 


Ie P 


Whitworth-type wingnuts are made by folding pressed 
metal sheet. Normally, part to be fastened carries washer 


shape—no need for the separate washers 





AUTOMATIC PROCESS CONTROL AIR SIGNAL FROM 


with Oss 5 
PROCESS *RANSMITTER 


3 TO 15 P.S.A 
INSTRUMENT AIR SIGNAL 


Vari-Speed Motodrives 





Sensitive Speed Reaction to Controller Signals 
..- Straight Line Variable Speed Output 


POSITIONER 




















POSITIONER 


— RPM — 


@ Reeves AIRtrol, in an open or closed loop system, auto- sign. The AIRtrol responds to a 3 to 15 p.s.i. pneumatic 

matically and continuously corrects operating speeds to signal, and is adaptable to all standard process instru- 

compensate for variations in materials or energy (i.e. tem- mentation. 

perature, liquid level, density or flow). The AIRtrol is available on all Reeves Motodrives.. . 
As the final control element, the pneumatically-controlled hundreds of assemblies from 4 through 40 hp., 2:1 through 

Motodrive assures sensitive and stable control throughout 10:1 speed range, and 1.7 through 4660 rpm. 

the speed range. For examples of AIRtrol in process control systems, write 

Linear speed output is a result of the exclusive cam de- Dept. K 39a for AIRtrol Instrumentation Data Sheets 


REEVES PULLEY COMPANY 
caps aardp a Division of RELIANCE tisarineiee 


VARIABLE SPEED TRANSMISSION COLUMBUS, INDIANA 


Reeves Drive 





12 CIRCLE NO. 12 READER SERVICE CARD PRODUCT ENGINEERING - JULY 13, 1959 





WHAT'S HAPPENING IN... 


Who says impossible? 


Eight things “science tells us we 
cannot do” are listed by Dr Howard 
\. Wilcox, deputy director, Defense 
Research & Engineering. Fortunately, 
1 lot of engineers and scientists won't 
take “impossible” for an answer. At 
least one item on the list, anti-gravity, 
is already the subject of intensive re 
search (PE—Dec 30, '57, p 12), and 
several of the others might well form 
the basis for R&D pro 
grams 

The list? Savs Wilcox 
think 


long-range 
We do not 


an anti-gravity screen can be 
developed. This conclusion is based 
on a very wide variety of experiments 
and is sanctified in Einstein’s theory 
of gravitation.” 

energy can be created except 
by the 
quantities of mass in accordance with 
Einstein’s famous formula I MC 
Energy and mass taken together 


vanishing of proportionate 





Harnessing the H-Bomb, Russian Style 


Thermonuclear research, aimed at 
‘peaceful’ uses of nuclear fusion, is em- 
phasized by this model being displayed at 
the Soviet Exhibition, now in progress at 
New York’s Coliseum. It’s a plasma ring 
device, similar to our Stellarator and the 
British Sceptre (PE—Apr 7 ‘58, p 12, and 
May 4 ‘59, p 32), and designed to acceler- 
ate nuclear particles to ultrahigh speeds 
and temperatures. The Russians call it a 
Zhanro. (Note: for more news of this exhi- 


bition, see p 34.) 
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proper ratio represent a fixed and con 
stant total in our locality of the gal 
axy, most scientists believe 

useful work can be gotten from 
large fraction of the vast 
quantity of heat energy in the oceans 
rhis negative conclusion comes from 
the second law of thermodynamics 


any very 


discovered 109 years ago, and is “guar 
anteed”’ by the statistical laws govern 
ing the behavior of large numbers of 
itoms and molecules 
. , the simultaneous measurement 
of the position and velocity of a pai 
ticle of matter can be reduced in un 
certainty below a definite known nu 
merical value. This impossibility wa 
enunciated by Heisenberg, in 1927 
and is supported by a vast range of 
careful experiments. Unfortunately 
this irreducible amount of uncertainty 
is so small in magnitude that it prom 
ises us no practical limitation of th« 
aiming accuracy of an intercontinental 
ballistic missile 
one can compress more than a 
definite maximum amount of informa 
tion into a given time-bandwidth for a 
given communication channel 
an experiment can be performed 
which measures the absolute speed of 
the earth relative to any postulated ab 
solute space. Einstein made this lim 
iting statement a cornerstone of h 
celebrated theory of relativity in 1905 
an H G Wells-type time-trave 
ling machine can be developed. New 
ton and Einstein both rule it out 
any actual material body can 
ever be developed that will remain 
structurally solid if its average temper 
ature rises above a few thousand cd 
grees Fahrenheit 


What ultrasonics 
can do—and can’t 


With high-powered sound waves al 
ready proving their value in grinding 
mixing, sifting, level-gaging, soldering, 
welding and parts-cleaning; and with 
home laundry devices and a host of 
special-purpose industrial machines be- 
ing readied for introduction, it may 


begin to look as though ultrasonx 


can do “anything.’ 
\ caution signal in at least on 
sounded by 


Battelle Me 


direction, though, is 
W hirlpool 


morial Institute 


( orp and 


It comes from a study of the possi 
ble use of high-frequency sound waves 
in thawing and defrosting 

It had 
feature which limited the desirability 


been suggested that the 


of electronic cooking—heating from 
the inside out, resulting in the well 
done, unbrowned steak—might make 
a system of this type particularly help 
ful in defrosting 

Such did not turn out to be the 
case. When ultrasonic radiation was 
ipplied to solid foods, the high-fre 
quency waves were found to start work 
it the surface, thawing it by reflection 
as well as dispersion. Then, heat gen 
erated in the thawed material caused 
local hot spots, while leaving the cen 
ter still frozen. This is because the 
thermal conductivity of solid food is 
low and the softer, thawed material 
ibsorbs more energy than frozen food 

Liquid foods did thaw rapidly when 
exposed to ultrasonic radiation, by 
virtue of heat 


liquid-food intertace 


onduction from the 
But, again, the 
most of th 


energy, so that over-all 


liquid phase absorbs 
energy 
quirements are high 

Result: the Whirlpool-BMI gro 
concluded that, at the present stag: 


’ 
this particular app 


of development | 


cation does not 
feasible 


ipm™ r commet 


Atom brief .. . 


Atomic industry directory that list 


materials and component suppliers 
reactor builders, ha 
been prepared by Atomic 
A 130-page, printed, paper 
booklet, it 
product and 
Accelerates—high 
Valves”), tells what each company 


engineers, and 
Industrial 
| orum 
bound, 6-by-9 classifies 
companies by SeTVICt 
from energy to 
offers, and gives name of individual 
to whom inquiries should be addressed 


Price( to nonmembers): $2.50 ARG 
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WHAT'S HAPPENING IN... 


Steel: major switch 
coming ? 

“For the first time since early in 
the century, there is a chance that th 
US this year will be a net importe: 
of steel products.” That prediction 
comes from economists at Banke 
l'rust Co, and the facts thus far seem 
to bear it out 

Monthly imports have been run 
ning more than 100,000 tons over ex 
ports, A veal ago, the situation 
exactly the reverse; and five years ago 
teel exports were nearly 5 times stecl 
imports 

I'he total amount of steel concernes 
is not large compared to total produ 
tion—less than 4%—but it is still s*¢g 
nificant. Furthermore, while inventory 
buildups in fear of a steel strike un 
doubtedly contributed to the increase 
in imports, this does not seem to be 
the whole story. 

Where is the steel coming from and 
going to? Biggest import source has 
been the Benelux group, but Japan is 
coming up very fast. Our biggest cus- 
Second 
though taking less than a quarter a 


tomer by far is Canada 


much—is Venezuela. The European 


countries each take about half to 4 
as much as that—2,000 to 26,000 
tons 

Though 
tonnage 
basis, in dollars we’re still ahead. Our 


imports have cost us about $100 mil 


One interesting sidelight: 
imports top exports on a 


lion; while our exports have brought 
in more than $150 million. The dif 
ference stems from higher prices and 
i different product mix 


Putting the new ones 
to work 


Progress in fabricating the newer 
metals -is proudly claimed by several 
companies this month. There are en 


couraging reports on research too 


eIn regard to beryllium, for in 
stance, a survey by Battelle Memorial 
Institute for the Defense Metals In 
Center several 


formation indicates 


14 


4k a) a Fe 


new approaches to the problem of 
bonding this metal to itself and t 
other materials. 

Brazing, using silver-base alloys, has 
been most successful thus far. How 
ever, other methods look interesting, 
on a laboratory basis at least. Among 
tungsten arc welding, solid 
welding, and th« 
newer electron beam welding methods 
PE—Mar 23, p 7 


special precautions are 


them 
state (pressure 


In each cas« 
needed b« 
cause of bervllium’s brittleness 
Resistance welding and _ ultrasoni 
techniques are also under investiga 
tion, as is adhesive bonding, ‘Tests 
have been made with epoxy resins, but 
work in this area is just beginning 
Meanwhile, from Johnston & Funk 
Metallurgical Corp. comes word that 
wire as fine as 0.090 in. from 0.250 in 
has been drawn from 


Brush Beryllium 


wire-drawing equipment, and a special 


hot-pressed 
rod, using standard 


preheat furnace. Results here are said 
(Note: for other news of 
-June 22, p 39 


to be good 
beryllium, see PE 


literally 
ahead. The Tapco group of Thomp 
son Ramo Wooldridge claims “the 


¢ Columbium is forging 


tirst forged jet engine turbine blades 
ever made from a columbium alloy 

Che alloy itself is a special one, de 
rRW and DuPont; and 


special lubricants were developed for 


ve loped by 


the job. Argon atmospheres were used 
for heating. 


e Titanium parts are getting bigger 
ind bigger. American Welding & 
Mfg is making rings more than 74 in 
in dia and 2.875 in. thick, and hold 
ing them to plus or minus 0.010 in 
W elding 


biggest thus far 


in fabrication. American 
thinks they're the 
made 

Note: for 
metals, see PI 


design data on thes 
Mar 17,58, p 66 


brief... 


Nickel-free stainless shows excellent 
creep-rupture properties at elevated 
temperature—comparable to Type 347 
it 1350 F, and considerably better 
than Type 304—says US Steel. Its 
believe USS 
nickel-free austenitic stainless, would 


metallurgists Tenelor 


be suitable for use as an 18-8 replace 
nent in times of emergency ARG 





How hard 


An instrument that measures pene 
tration hardness and resiliency and 
checks effectiveness of cure on such 
film and coating materials as viny 
plastisols, is being made available com 
mercially by Thwing-Albert Instru 
ment Co, Philadelphia 

Developed by Continental Can 
Research Lab, the 
bines a Vicat-type penetration needle, 


instrument com 


1 regulated power supply for the nec 
dle-motion transducer, and a strip 
Price is $1950 
Primary advantage of the new de 
sign, says T-A, is its ability to handle 
thin materialsk—less than a mil—as 
well as relatively thick ones (to } in 


chart recorder 


and it can detect variations in hard 
ness resulting from a difference of a 
little as 15 sec in cure time 


is soft?” 


Hardness tester for resinous materials 
plots penetration and elastic recovery 


Power supply is at left; recorder at right. 
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LINK-BELT IN-LINE HELICAL GEAR SPEED REDUCERS 


oO 
o 
as 


In-Line helical gear speed reducers 
broaden your choice of drive arrangements 


No limit to the number of compact drive set- 


ups you can arrange with a Link-Belt In-Line 


helical gear speed reducer. Mount 


MOLOor 


where you will—it needn't be direct-connected 


Space demands and layout problems are mini- 


sitive! 


mized by location of both shafts in the same 


horizontal and vertical planes. 


Built for hard work, these drives feature the 
simplest of gear arrangements. Housing is one 
piece—sturdy and well sealed. Stocked in dou- 
ble, triple and quadruple reductions—up to 


2917 


206 hp, ratios to 22 l 


FOR FULL-LINE FACTS 


on Link-Belt’s comprehensive line of speed reducers 
contact your nearest Link-Belt office or check and send 
this coupon to Link-Belt Company for data on all or any 
combinaticn of the following: 

gearmotors—Catalog 2747 

] motogears—Catalog 2747 

In-Line helical gear speed reducers—Catalog 2751 
shaft-mounted speed reducers—Catalog 2618 
worm gear speed reducers—Catalog 2324-A 
universal worm gear speed reducers—Catalog 2724 
parallel shaft speed reducers—-Catalog 2619 

fluid drives—Catalog 2747 

P.1.V. speed changers—Catalog 2274 


@eeeeeeeeeeeeeeeeeeeeeeeeeeee 
*< 
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PRUD 


NAME 
FIRM 
ADDRESS 


CITY 


‘BELT 


ENTIAL PLAZA, CHICAGO 1, ILL. 


ZONE STATE 


CIRCLE NO. 15 READER SERVICE CARD 15 








Republic High-Performance 


STAINLESS STEEL IS USED IN LEADING EDGES of the 880's 
vertical fin and horizontal stabilizer where anti-icing 
is accomplished through electrical heating of the metol. 
Use of Republic ENDURO Stainless Steel increases 
strength and heat-resistance, permits thinner, lighter 
gages. Types 301 and 302 are readily formed into 
desired shapes by cold-forming, drawing, and bend- 
ing operations. Mail coupon for complete details. 


In the Convair 880—the world’s fastest jet airliner—speed, economy, 


and medium-range operating requirements dictated the use of thou- 


sands of pounds of high-performance metals. Working closely with 
design engineers, Republic Steel supplied: 


TITANIUM to increase strength-to-weight ratios . . . permit 
lighter weight with increased strength. 


ENDURO® STAINLESS STEEL to increase heat and corrosion- 
resistance at elevated temperatures. 


ALLOY STEEL to increase strength of major structural com- 
ponents ... provide an extra margin of “beef.” 


Republic has pioneered in the development and production of new 
metals to increase strength, resist heat, reduce weight. With constantly 
expanding research as well as production facilities and capabilities, 
Republic is the nation’s largest producer of high-performance metals 
—titanium, stainless, and alloy steels. 


Let us help you find the most advantageous uses of these metals in 
your project. Return the coupon for complete information without 
obligation. Please indicate if you would like a Republic Metallurgical 
Specialist to call. 


REPUBLIC 


¥ 


ai3 
STEEL 


puptic)) ols Wideal Range of Standard Steels 
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the 880 


REPUBLIC’S NEW 
HIGH-STRENGTH POWDER, 
TYPE HS6460, 





is ideal for sinterings of highly 
stressed components. Provides 
minimum tensile strength of 
60,000 psi at 6.4 density as 
sintered . . . 100,000 psi after 
heat treatment. Less than 
.004% shrinkage from die 
size at 6.4 density. Available 
in quantities up to and in- 
MAJOR 880 TITANIUM USES cre (1!) fixed outboard nacelle 
assembly—107.8 pounds per nacelle, 215.6 pounds per 
airplane; (2) lip assembly anti-icing nose cowl— 53.8 pounds 
per nacelle, 215.2 pounds per airplane; and (3) right hand 
access door assembly—41.2 pounds per nacelle, 164.8 
pounds per airplane. Republic supplies a major portion of 
the 870 pounds of titanium that goes into each Convair 880 


cluding 12 tons or multiples. 
Can be used with existing op- 
erating equipment. Mail coupon 
: for technica. data sheet. 

IN EACH 880 POD-PYLON, rear engine mount 
“horseshoe” frame — of nickel-plated, chrome- 
alloy steel—grips the powerful General Electric 
CJ-805-3 engine. Republic Alloy Steels offer ex- 
ceptionally high strength-to-weight ratios with the 
highest strength values. Uniform response to heat 
treatment assures complete deep hardening pene- 
tration, plus hard, wear-resistant surfaces. Send 
for additional information, 











REPUBLIC STEEL CORPORATION 
DEPT. PE -7818 


1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Have a metallurgist call Send more information on 


STEEL 


ante Stack Producla 
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0 Alloy Steel 

C2 Stainless Stee! 

0 Titanium 

0 Type HS6460 Metal 
bow der 


Name 


Company 


Address 


C) Alloy Steel 

OC Stainless Steel 

C) Titanium 

(1) Type HS6460 Metal 
Powder 
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NEW... 


from Skinner! 





ae 


Log 4 


3-way, 
high-flow, 
solenoid valves 
for general 
industrial use 


’ 


ober 


lt ERG RD 


These new, 3-way L3 Series valves, like all Skinner 
valves, are built to UL standards. Their bodies are 
made of forged naval brass and their internal parts 


Main orifice sizes: full effec- 
tive—%”, 2”, %” for %”, 
YA”, %” NPT. 

are stainless steel and brass. Soft, synthetic inserts 
Standard operating pressures: 


and seals provide bubbletight sealing. And a unique, 
5 to 150 psi 


Buna-N coated nylon diaphragm assembly assures 


18 


THE CREST OF QUALITY 


Media: oil, air, water, vege- 
table and petroleum oils, inert 
gases, kerosene, gasoline. 


Types: normally open, nor- 
mally closed and directional 
contro! in standard and explo- 
sion-proof construction. 


long life. The valves are compact, light, and mount 
in any position, directly to the line. They are offered 
in a wide range of voltages and frequencies, with 
many electrical options and manual override. 

Typical applications: air vises, chemical process 
equipment, presses, water treatment equipment, in- 
dustrial machinery, packaging machinery, air and 
hydraulic cylinders, laundry machinery, etc. 


Skinner solenoid valves are distributed nationally. 


\NW 
oy <3 \ 


m “ 
fay 


a 
Sa wi wy 
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For complete information, contact a Skinner Representative listed in the Yellow Pages or write us at Dept.457. 


| VALVES 


THE SKINNER ELECTRIC VALVE DIVISION + NEW BRITAIN, CONNECTICUT 


PRODUCT ENGINEERING + JULY 13, 1959 





Product 





the QUALITY 
COPYIST 


July 13, 1959 


Ihere was once a forest of oak trees that could trace its ancestry straight 
back to the Charter Oak. The woods covered a fairly wide area through the 
years, and felt quite important. As the oaks continued to spread, they 
overawed and overruled first the copper beeches and later the yellow birches 
that grew around them. 

As they grew over a hill, they saw a foreign kind of growth—a forest of 
pines. Said the oaks: “Now what is this thing that tries to copy us? It 
doesn’t have broad leaves, it has cones instead of acorns, it doesn’t drop its 
leaves in the fall as trees should. It’s just a copy of a tree, and everyone 
will know that’s all it is.” 

But the pines kept spreading. ‘They withstood the winters, their soft 
wood seemed as good as English (well, English-descent) oak, and the othe: 
trees seemed to accept this “imitation” with no qualms. They knew they 
had all started as nuts of a sort in the first place 

his parallel comes to mind as the chorus of “copy, copy, copy’’ appeat 
in the popular press and over the air in connection with the USSR Exhibi 
tion in New York. There seems to be one sector of the population that 
must reassure itself by degrading others, that cannot bear to be anything but 
superior, even if it is in the number of cigarette lighters or the depth of a 
decolletage. 

Of course many Soviet products are copies—the Russians will be the first 
to say so. They don’t put engineering time on repeat projects, and the East 
places no onus on copying. But these people have put engineering time into 
developments that set us back on our heels—the sputniks and nuclear energy 
Such challenges are at the show too, and very visible, but some of our 
local critics exhibit snowblindness at times. 

Let's face it- the onus on copying is an outmoded Victorian custom. Wé¢ 
all copy right and left—or perhaps we call it “research” or “adaptation.” But 
this is smoke screen; man copies man in everything he does. It isn’t whether 
or not you copy that’s important—it’s how well, and with how much applica 


tion to your own needs. There's a key point here 
It takes a very competent engineer to adapt an idea or a product successfully. 


We've done very well with the English turbojet, the German bazooka 
and some Swiss mathematics, just to begin the list. The Japanese, Chin 
and Russians have done very well in copying and adapting our ideas too 

Meanwhile we all know of the research men who initiate an expensiy 
project and arrive at the same answer they could have found in the literature 
had they done proper research. And some of the best literature would hav« 
been in German, French or Russian, as well as some in the original English 

Somehow, good sense is frequently obscured by pride masquerading a 
personal initiative, national honor, or professional ethic The Bible (from 
the Hebrew by way of Rome) said it quite succinctly 

“Pride goeth before destruction and an haughty spirit before a fall 


Prov XVI, 18 
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CW INTERCEPT RADAR 


Continuous Wave Airborne Intercept Radar is 
superior to pulse radar for detecting low-flying tar- 
gets. Even using special techniques, pulse radar 
echoes from low-flying targets are obscured by 
ground clutter. However, the unique character of 
Doppler-shifted frequencies distinguishes the target 
signal from ground clutter. 


The intercept radar locks on and tracks the target 
Doppler frequency by means of an automatically 
positioned narrow bandpass filter. This bandpass fil- 
ter also rejects most of the noise, clutter, false signals 
and interference, thereby assuring top system per- 
formance. 


This CW intercept radar is one of the many interest- 
ing developments engineered in Raytheon’s Maynard 
Laboratory. 


PROFESSIONAL ASSOCIATION WITH A FUTURE 


Raytheon has excellent openings for qualified engineers and _ turing engineering of complex electronic equipments. Please 
physical scientists with BS or advanced degrees. Positions write Donald H. Sweet, Government Equipment Division, 
are available in systems, development, design or manufac- Raytheon Company, 624 Worcester Rd., Framingham, Mass. 


Engineering Laboratories: Wayland, Maynard, Sudbury, Mass.; Santa Barbara, Calif 


Manufacturing Facilities: North Dighton, Waltham, Mass. 


GOVERNMENT EQUIPMENT DIVISION 


> » 


Excellence in Electronics AEROSPACE 





THE ENGINEERING WEEK 


Engineers Lose to Scientists noe, Me dame 
on A-plane 


WASHINGTON hin ( ( tration | | 


ha qecid 
tration’s latest d 


hh 


t ( clopment pr 
production of a y\ m “advanced 
plane (PE—Nov. 25, °5 GE direct air 
vas a philosophical dispute | Pratt & Whitne 
President ientih | project In 
responsibl emphasis on dé 
terials ¢ ipabl of h g 
is represented than materials used 
AEC Chairman Critics of th 
1 a pro Mel Price—sa' 


ministration 


Electrostatic Printing Process 
Outspeeds Computers 


] : ‘ r 
AGO ( 


PRESENT USE 


ion-lik 


nuimnec;nri CONTINUED ON PAGE 23 
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WHAT TYPE “RUBBER” 
MAKES THE BEST PARTS? 


If there was one answer 
to the question above, 


Garlock’s job of compounding, molding, and 
extruding rubber to your specifications would 
be extremely simplified. But, as you know, 


each type of rubber has its strong points: 


For erample, Natural Rubber 


is resilient, has high tensile strength . . . per- 
fect for air springs, tubing, electrical insula- 
tion. Styrene butadiene has excellent resistance 
to aging, costs less applied widely as 
weather stripping, bushings and grommets, 
gaskets. Other popular types—nitrile, neo- 
prene, butyl, silicone, new Viton*—will each 
perform better under one set of conditions than 


another. 


Molded and Extruded Rubber 


parts are more of the Garlock 2,000 .. . two thousand 
different styles of packings, gaskets, and seals for every 
need. Call your local Garlock representative, or write for 
Catalog AD-167, 


Make the right choice. 

Discuss your designs with Garlock; find out 
what rubbers will do the best job for you. 
Learn, too, about Garlock’s complete process- 
ing facilities . . . about the thorough quality- 
control and testing programs. You will find 
Garlock an ideal source for all your molded, 
extruded, and die-cut rubber parts. 

DuPont Trademark 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 26 sales offices and warehouses 
throughout the U.S. and Canada. 





Packings, Gaskets, Oil Seals, Mechan ical Seals, 
Volded and Evtr ide a R tbhe Fe Pl mtr Prod ict 
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labels at the 
second 


rate of 36 labels per 
Machine is equipped with 
and roll 
changing mechanisms to permit un 


automatic _paper-slicing 


interrupted operation As a result, 
two Videograph printers will prepare 
million address 


over 10 labels per 


week on a one-shift 
work 
machines working two shifts 

A B Dick sO that its 
process will be used by the Denver & 
Rio Western 


high-speed facsimilk 


basis; the same 


load is now being done by 18 


innounced 
Grande Railroad for 
transmission of 
wavbills and other documents over a 
system 
freight 


mcrowayve communications 


connecting the seven main 


terminals of the railroad 


FUTURE USES 


Ihe company foresees a wide range 
of applications for the new system 
Included among many considered are 
reproduction of accounting, statistical, 
from systems em 


scientific record 


ploying digital computers, producing 
instantaneous visual records of moving 
is railroad trains, trafhc 
stock-market 


quotations on conventional receivers 


obj cts such 


patterns, etc; displaving 


ind inventory 
to ke vboard 


cations include the 


conditions in response 
Military 
is well as 
data in the 


inquiry ippli 
ibove 


ording of telemetered 


form of analog functions covering 
rcadings such as temperatures, alti 
tudes or voltages; and decoding and 
producing records of facsimile infor 
mation transmitted by radio. Applica 
tions in government include: remote 
transm mn t nug’”’ shots, finger 


prints and other identification data in 


iw enforcement operations; and re 


I 
libr Irics 


production of data stored in 


library of Congress), US Patent Of 
fice, et where high-speed data r 
trieval svstems are concerned a 


Sealed Cooling System 
for Cars Sought 


Derrrorr—Chevrolet’s D H MePhe 


on, at the Society of Automotive En 
eineers recent Atlantic City meeting 
called attention to a major car in 
dustrv trend to a sealed cooling SVS 
tem. But first, a stable synthetic 
coolant with a specific heat of | o1 
greater must be developed. Such a 
svstem would, of course, soon deci 
mate sales of antifreeze, inhibitors 


ind cooling svstem maintenance . 
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All-around pictures 


are taken by 16mm camera alongside driver and show what's really happening as he 


drives through traffic 


Tape recorder gives driver's story of what he thinks is happening 


The two versions are then compared by Ford Motor Co traffic-safety researchers 


Camera, Tape Recorder Show Driver Errors 


DerARBORN, Micu—An auto safety 1 nique 
search technique in which a 36! l6mm 
imera along with a_ tape ce that 

nake it pe sible to establish I 

driver accidents is being tested by Cam 
lord Motor Co. Developed by Bell i i 
\ircraft and modified by Cornell flect 


\cronautical Laboraton the tech 


I] I l t dard 
im . vn 1a tra 
n ‘ eT) th th la } 
ny t il 
il | at ] vhi h 
OHI ! n x 
I t n 
nf } j ? 
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Chances are it 
will be equipped 


with— 0 CS 


IN\VISIBLE 
HINGES 


The Hinge That Hides Itself’ 














Soss Invisible Hinges enable you to do o 
better job whether you re designing a 
rocket to the moon or a new typewriter 


NO PROTRUDING HINGE BUTT 


Soss Hinges are com 

pletely hidden from view 

when doors or lids are closed 

They are the only hinge that creates 
the flush, smooth streamlined surfaces 
sa necessary for modern design. Unique 
Soss Hinges are available in a wide 
size range to meet every requirement 


For complete details, prices and free 
illustrated catalogue, write today to: 


OSS MANUFACTURING 
COMPANY 
Department PER-4, P. O. Box 38 

Harper Station, Detroit 13, Michigan 
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is located in front of the mirror, and 
is operated off the car battery by means 
of a converter 

lord officials say the tape record 
ings of driver observations of the traf 


and mathematical equations are ap- 
plied to this research data which are 
then recorded on punched cards so 
that statistical techniques and evalua 


tions can be made 


fic scene can be related to and com Ford Motor Co officials say the 
pared with the filmed record of vehicle success of such efforts depends on fu 
speed, distance, time, change of speed ture cooperation of engineer, tvlist 


and direction Empirical formulas ind safety educato1 


Parametric Amplifiers May Boost Radar’s Range by 100% 


A solid-state, diode-type parametric amplifier (lower left hand corner), measuring 8 x 
6 x 1 in., which has no hot cathode or noisy electron stream and which gives an im- 
provement in noise figure by 3 to 8 db over the best superheterodyne receivers, has 
been developed by Hughes Aircraft Co. The device is said to improve radar range 
by as much as 100% and may solve major problems of jet air-traffic control 

‘Paramp” also gives improved overload characteristics, amplifying smaller signals but 
withstanding higher incident power levels without burnout or degradation of performance 
Equipped with a specially developed diode which has low equivalent series resistance 
at microwave frequencies, it has no external auxiliary equipment such as field magnets 
and focusing coils as required by ferrite amplifiers, electron-beam amplifiers and 
masers. The new amplifier is also being studied as a pump source, with development 
of a compact, lightweight, all-solid-state pump as prime objective 

Family ot parametric amplifiers viewed here include: (1) L-band, (2) C-band, (3) another 
L-band of different configuration; (4) S-band, (the one developed for radar system ap- 
plication) (5) another C-band, (6) X-band with circulator attached, (7) another C-band, 
and (8) L-band designed also for UHF. All but the S-band are still being developed 
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AMPCO 


PROGRESS 


latest developments in plastic 
Sheet film fabrication 


New Thermoplastic resists heat, chemicals, electricity 


Campco Polypropylene 


A new wide area of product fabrication 
from thermoplastics is now possible with 
recently introduced Campco Polypropy- 
lene sheet. Because of an unusual com 
bination of dielectric, chemical and heat 
resistant properties . the material is 
especially useful for electric appliance 
parts, chemical vats, ducts and fittings, 
and items requiring sterilization. 


Puts “Boys” On Wheels 


Campco Tripolymer Styrene Sheet 


for toy automobiles and the real 
thing, Campco Tripolymer Styrene Sheet 
has become a logical choice of leading 
manufacturers. Its high impact strength 
at extremely low temperatures and high 
rigidity make it a natural for many auto- 
motive applications. For the toy car it 
serves as a durable ‘‘boy-resistant”’ body 


And 


Dad’s car has many uses as headliners, 


that lasts longer than metal for 
scuff boards, center post covers, interior 
door panels and seat backs. 


Campcolite has excellent chemical re- 


sistance, low moisture absorption, ex- 
Ot 


cial note is its high tensile and flexural 


ceptional dimensional stability spe- 


strength. It machines readily too, and 
can be rapidly die-cut to accurate size 
and shape. Sheets can be bonded to 
gether by using commercially available 
cements, or welded with heat and pres- 
sure. 

These properties and a relatively low 
cost, together with a full range of colors 
and the fact it itself to all 


ventional forming techniques 


lends con- 
recom- 
mend Campcolite for many jobs now 
using more costly materials 

Available in smooth or Haircell grain 
embossed finish. Special effects can be 
had by incorporating grain in forming 
dies. Gauges .020” to .125”. 
A 
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Compounded by stereospecific poly 
merization of low cost propylene gas, the 
new plastic is highly impervious to stress 
cracking and can withstand temperatures 
to 240° F. 
conditions 


under average load service 
This makes it ideal for food 
service and hospital items that must be 
boiled or autoclaved. 

The tank 
takes advantage of these same properties 
the 


plating illustrated below 


and also material's fine behavior 


Deep draw, multi-curved dish cover and tote 
box of Polypropylene 


New Linear 
Polyethylene Tank of 
Campco Sheet 


This all-plastic tank is a product of 
Premier Plastics Co., Milwaukee, and is 
one of the many commercial products 
now being formed from Campco Linear 
Polyethylene. The material’s unusual 
combination of rigidity, heat and chem 
ical resistance make possible many dis 
tinctive applications. It withstands a 
variety of chemicals including even some 
acids which attack glass... is exception 
ally rigid and tough with good dielectric 
properties. Easily forms, machines. Re« 
ommended for both industrial and con 
sumer products—housewares, contain 
electrical 


to .125 


ers, 


020 


produc te, toys. Gauges 


, Custom sheet and rolls. 


under chemical attack. It can be custom 
fabricated to size with a fuel hood and 
connection for exhausting vent heat 
Campco Polypropylene has good rigid- 
ity and strength in thin sections and 
the 


plastic material (0.91 


has lowest specific gravity of any 


Thus, more prod 
ucts can be produced per unit weight of 
Polypropylene than from any other form- 
010" to 


able sheet material 


.025", widths to 40 


In gauges 
, wide range of colors, 


Plating tank of Polypropylene by American 
Agile Corp., Bedford, Ohio 





One Reliable Source 


Now you can fill all your requiremer 


for therr 


; 


sheet and film from 
ce. Campco now of 
Styrenes, Poly 


in sheets or rf 


oF 


slucent of opaque 











Received Your Campco Personal File ? this data-packed reference 


file on thermo-plastic sheet and film is yours on request 


just send name and address 


on Company letterhead to Campco, 2710 Normandy Avenue, Chicago 35, Illinois, 


CAMPCO Sheet and Film, a Division of Chicago Molded Products Corp. 
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42°% SMALLER SIZE. The new 100-Line General Elec- 
tric magnetic starters (Size 0 and 1) are only as high 
as G-E 4- and 6-pole relays. You no longer waste 
space on your panels 


STRAIGHT-THROUGH WIRING. All you do is insert 
your leads into the pressure-type terminals and 
tighten. They are on the front of the new G-E magnetic 
starter — easy to reach 


ADJUSTABLE OVERLOADS. A new finger-tip adjust- 
ment of the overload relay trip setting allows easy 
adjustment between plus or minus 15% of the nomi- 
nal heater rating 






MACHINE TOOL RELAYS have front 
terminals, are easy-to 
wire from four directions, and are 
also available in latched-in forms 


connected 


NEW G-E SIZE 0 AND 1 MAGNETIC STARTERS 


Cut cost by reducing panel 
space and assembly time 


BECAUSE THEY'RE 42% SMALLER — FEATURE 
STRAIGHT-THROUGH WIRING, FRONT CONNECTIONS 


These new, radically different 100-Line General 
Electric magnetic starters have been designed to 
help you save panel space and assembly time 
SAVE PANEL SPACE. The new starter is 42% 
smaller — now approximately the same height 
as G-E 4- and 6-pole relays. When starters and 
relays are mounted side by side, you no longer 
waste space below the relays. G.E.’s straight- 
through wiring and cooler operation mean you 
need only '2 inch on each side of the new starter 
The coil inrush current has been reduced so you 
can use a 40 volt-amp control transformer. You 
also have your choice of vertical or horizontal 
mechanical interlocking on reversing starters 
The savings in panel space also help meet the 
new JIC specifications. 

SAVE ASSEMBLY TIME. The new, 50% lighter 
weight G-E magnetic starter is fast and simple 


to install and connect. Straight-through wiring 


means you attach leads to the terminals at the 
top and bottom of the starter — no more run-a 
round wiring to take extra time and space. You 
mount the starter by simply sliding its key holes 
over three mounting screws on the panel. This 
new General Electric magnetic starter will easily 


cut your assembly time 


Your customers will enjoy extremely quiet 
dependable operation — and appreciate the fast 
inspection and the 20-second disassembly, made 
possible by “snap-slide” construction. They'll 
also like the space savings your smaller, more 


compact panels provide 


Like more information? Contact your nearby 
General Electric Apparatus Sales Office, or write 
to Section 731-15, General Electric Co., Sch 
nectady, N. Y., and ask for bulletin GEA-6611 


General-Purpose Control Dept., Bloomington, I 


Progress /s Our Most /mportant Product 


GENERAL \ 


OIL-TIGHT PUSH BUTTON UNITS 
The new push to test unit checks for 
burned out bulbs — the new illumi 
nated unit reduces panel space 50% shows three step 


ELECTRI 


STATIC CONTRO 
easy-to-use plug-in provide 
reliability for critics jobs. Photo 


omponents in 











Lead is a remarkably versatile material 
It is found in hundreds of familiar uses 
and in a wide range of entirely new 
applications. Here are a few of the 
unique properties that caused lead to 
be selected for use in some unusual and 
interesting new applications 


Practically indestructibie 

Electrochemically 
A “lead dry cell” battery having a com 
pletely reversible electrochemical sys 
tem which does not gas on charging and 
is therefore practically indestructible 
has been developed to power transistor 
circuits. Even after years of use its ca 
pacity, 9/10 of a volt at 14% amperes 
is not greatly affected by repeated 
recharging. It has high shock and 
vibration resistance, particularly in the 
temperature range of —65 to plus 165 
deg. F. When mass produced, it is be 
lieved that costs would be about 50 per 
cent higher than a Mercury battery 
which does not equal its amperage- 
voltage - temperature advantages. The 
battery anode of the lead dry cell 
“mighty midget” battery is made of 
consolidated Grenox or lead-lead oxide 
It weighs only 40 grams as compared 
with 95 grams for the conventional 
flashlight battery. Gram for gram, both 
are equal in capacity. In the uncharged 
state, it has a virtually indefinite shelf 
life 


Sound Attenuation 


Materials impregnated with lead 
powder have proved most effective in 
reducing aircraft noise. The sound 
deadening material is a plastic such as 
viny!, heavily impregnated with lead 
powder, and backed with glass fibre or 
cotton duck. Although the fabric is 
relatively thin, the lead mass is very 
effective in deadening sound. Lead in 
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other shapes, such as sheet or foil will 
also act as an excellent sound isolator 
As pointed out in the article “Acoustics 
for Modern Interiors,” ARCHITEC- 
TURAL FORUM, April, 1959, “.. . if 
the wall is heavy and limp, like a soft 
lead sheet, it is less capable of moving 
with the sound waves, and sound is less 
likely to go through it.” 
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Lubricity 
The new Niagara Power Project will 
require approximately one million 
pounds of 1/16 inch thick sheet lead 
Here lead is used as a lubricating base 
and seal beneath the concrete walls of 
414 miles of water-conveying conduits 
that pass through limestone cuts. Lead 
was specified because, under the influ- 
ence of rock squeeze, lead’s lubricity 
permits lateral movement of conduit 
walls. This maintains the conduits 


Ye aX 


structurally, and lead’s high sealing 
quality will keep water leakage at a 
minimum 


Optical Reflectivity 
Compounds of basic lead carbonate and 
lead monohydrogen phosphate — 
through an optical effect dependent 
upon multiple reflectivity — are now 
providing a new way to duplicate the 
appearance of pearls or mother-of 
pearl. Synthetic “pearly” pigments are 
being widely used in costume jewelry 

motion picture screens . . . synthetic 
leather ... molded plastics ...and are 
giving a pearlized look to paint jobs on 
certain custom-model automobiles. 


Improved Strength & Rigidity 
Hard lead — an alloy containing from 6 
to 744° antimony—preserves all the de- 
sirable easy-to-work properties of soft 
lead, yet improves strength, rigidity 
and hardness. Over 8,000 Ibs. of hard 
lead sheet line the gutters of the new 
dormitory building at Duke University, 
Durham, N. C. Hard lead was selected 
for this job because it resists corrosion 

.. will not stain the adjacent limestone 

and assures a watertight drainage 

system that can be counted on to last 
the life of the building itself. 


The broad range of lead’s potential uses 
is taking researchers into an astonish 
ing number of widely different fields. Its 
unique properties continue to increase 
lead’s value to modern technology. 


Research is currently being conducted 
in the following important areas: low 
melting frits for porcelain enameling 
of aluminum and steel; lead ferro-elec- 
tric materials; lead glazes for structural 
clay products; wrought lead products 
by powder metallurgy and many others 


If you are faced with a product devel 
opment problem, lead may prove to be 
the ideal solution. Don’t hesitate to ask 
for information and technical assist 
ance. Write: Office of Technical Infor 
mation, Lead Industries Association 
60 East 42nd Street, New York 17, N.Y. 


look ahead with LEAD 


Lead Industries Association 


60 East 42nd Street 


New York 17, N. Y. 
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Confusion Mounts After Court 
Kills US Security Program 


W ASHINGTON Complications and dif 
ficulties are foreseen for defense plants 
following the Supreme Court's deci 
sion that null and voids the present 
security program. According to the 
Con 


gress must specifically authorize such 
a program. 


Court, Pres Eisenhower or the 


Sen Thomas C Henning, 
Jr, chairman of the Judiciary Subcom 
mittee has already opened hearings 
on the subject, and indications are 
that the Administration will push for 
quick action to restore some kind of 
an industrial-security program. ‘The 
longer the delay, the more confusion 

I'he Court to sanction s¢ 
curity procedures adopted by Defens« 
Dept officials by which civilian work 


Crs are 


refused 


to confidential 
information, and cannot confront and 


denied access 


cross-examine people who challenge 
their loyalty The Court did not at 
tack the constitutionality of such pro 
cedures but, instead, based its decision 
on the fact that the Defense Dept’s 
ruling lacked clear-cut authority from 
cither the President or Congress 

The Court in 


volved aeronautical engineer William 


case decided by the 


L, Greene, former vice-president of a 
Marvland 
lost his job when the Navy Dept and 
the Industrial Personnel Security Re 
view Board revoked his security cleat 
almost all the 
work was on classified contracts—pri 
marily on a Navy aircraft flight simu 
lator 


had to dismiss Greene. 


electronics firm Greene 


ance. Because firm’s 


designed by Greene—the firm 
He has since 
been unable to find employment as 
an aeronautical engineer, is presently 
working as a draftsman 

Greene, under procedures used in 
some 1000 cases revoking or denving 


clearances during the past five 


was denied the nght to confront wit 


had 


him in the 


years, 


nesses who submitted evidence 


used against security 
hearings. 

Administration legislative proposals 
might concede the right to confront 
some witnesses in security hearings, 
such as friends or acquaintances. But 
it is doubtful that FBI or confidential 
agents would be made available 

The question in the meantime for 
defense contractors is, “What happens 
In his 


version of the decision Chief Justice 


tomorrow or the next day?” 
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Earl Warren made it plain that where 
confrontation of witnesses by the ac 
hasty reenact- 
ment of present procedures will run 
into serious difficulties with the Court 

although not 
stated. 


For the present, classified defens 


cused is denied, any 


this was explicitly 


work will be open only to those who 
But 
confusion is likely to arise where new 


ilreadvy have security clearance. 


employees fail to pass security tests, 
or where an employee's existing clear 
ance is currently under review. * 


Government Pushes 
Water Conversion 


The third plant in 
the government’s $10-million program 


W ASHINGTON- 


to develop economical plants for pro 
ducing fresh water from saline and 
brackish water 


dialy S1S process 


will use an electro 
PE, June 29, p 11 
The 250,000-gal per day plant to 
convert brackish water will be located 
in the northern area plains (the Da 
kotas, probably) or the arid areas of 
the southwest. ‘Two processes for sea 


water conversion have already been 
selected 

The Interior Dept’s ofhice of Saline 
Water has not vet estimated the cost 
of the plant which will use an electri 
current to sift out the salt ions. Re 
has been 
done mostly at the Denver labs of In 
Reclamation 


Several electrodialysis plants are a 


search on the membranes 


terior’s Bureau of 
: 
ready in commercial operation with 
capacities up to 84,000 gal per da 
and a 3-million-gal per day plant is 
\fnca.® 


under construction in South 


Starting Salaries Up 
for Case Institute Grads 


CLEVELAND—Average starting salary 
for Case Institute of Technology Jun 
graduates is $501 a month, Dale | 
Barbee, director of Student Aid and 
Placement Last 


average 


announced today 
year’s graduates started at an 
of $484. This 
graduates accepted jobs at less than 
$450 a month. Six accepted jobs at 
$585 a month. 


(Continued on page 30 


salary year only two 


ove! Highest paying 


‘DIAMOND Hi’ 


SERIES W <H> 











) Purpose 
Relays 


MEASURE ONLY: 
14"°x1%’x!l 


BUT CARRY: 

to 25 A. resistive at 115-230 V., 
A. ©. lao. 196 VV. 3 oe 
250 V., A.C.; D. C. and other 
higher ratings on request. 


CONTACTS: 

DPDT, Double Break-Double 
Make (Form Z). Special ar- 
rangements and sequence on 
request. 


MOUNTINGS: 


Socket, panel and sidewall ar- 
rangements standard; others 
to meet spec ial needs. 


“Diamond H” engineers are 
prepared to work out varia- 
tions of these rugged, depend- 
able relays to meet your spe- 
cific requirements in such ap- 
plications as automation 

| controls, appliances and air 
conditioning equipment, or 
what you will. Just ask. 


THE 


HART 


MANUFACTURING 
COMPANY 


206 Bartholomew Avenve 
Hartford, Conn. 


Phone Jackson 5-3491 
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CHATILLON 


ISO-ELASTIC” 


the alloy to 
remember when real 


RECISION SPRINGS == 


are needed 


VATS 


a| 


Uy 


Giants of American instrument industry, including such firms as. . . 
®@ Bulova Research & Development Laboratories, Inc 
® Eclipse Pioneer, Division of Bendix Aviation Corp. 
@ Federal Telecommunication Laboratories, Inc. 
®@ General Electric Co. 


®@ Sperry Gyroscope Co. 


and many others think of CHATILLON, when instrument design 
calls for the ‘world's most accurate spring’’ 


CHATILLON the leading manufacturer of precision springs is 
particularly proud of the improved performance record of instru 
ments using the noteworthy CHATILLON developed temperature- 
compensated alloy ‘‘Iso-Elastic’’. The hysteresis error of this remark- 
able spring is less than .05°% of deflection. Drift does not exceed 
02%, of deflection in 5 minutes. These characteristics plus tempera- 
ture compensation insure the ultimate in precision spring production. 


CHATILLON makes Extension, Spiral, Torsion, Compression and 
Form Springs of Iso-Elastic material, as weil as springs of all con- 
ventional alloys 


To find out how “the World's Most Accurate Spring" can better your 
product and for engineering bulletins, write CHATILLON SPRING 
DIVISION 


*U.S.A. Pot. No, 2174171 


JOHN CHATILLON & SONS 


85 CLIFF STREET, NEW YORK 38, N.Y. 
Manufacturers of Scales, Force Measuring Instruments and Precision Springs Since 1835 
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jobs went to mechanical engineers 
electrical engineers, and chemical en 
gineers 

‘The mounting curve of salaries of 
fered engineering graduates at Casc 
ind other colleges arises from both the 
need of the nation for engineers anc 
the fact that in most enginecring 
schools, enrollments have been drop 
ping for the past two years. Certainh 
we foresee no slackening in the de 
mand,” Barbee said 

Of 284 graduates the largest num 
ber, 189, are going into business and 
industry. Some 56 are going on f 
full-time graduate study, the largest 
number in recent vears and an indi 
cation of the growing importance ol 
graduate education in engineering anc 
science. Seventeen have still not de 
cided on their careers; 14 are com 
mitted to city, state, or federal gov 
ernment jobs ” 


‘Atlas Has No Design 
Problems’ — Pentagon 


W ASHINGTON—I‘aulty design was no 
responsible for the halt in flight test 
ing of the Atlas ICBM following five 
consecutive launching failures with 
the “D” series of the missile. This 1 
the last job lot of test missiles—the 
final engineered design—built just be 
fore output of operational model 
begins. The stop-order will delay by at 
least two months installation of th 
first operational missiles at Vanden 
berg AFB, Calif, originally scheduled 
for July 1 

Pentagon officials sav the latest te 
fizzles do not result from any “fund 
mental design problems” in Atla 
The failures are typical of the sort 
of thing, they sav, the military h 
encountered in final test models of 
many missiles where new requir 
ments for serviceability are designed 
into the vehicle 

The stress on serviceability has in 
troduced a “new set of reliability vat 
iables.”” ‘These are reflected in th 
telemetry readings of the last Atla 
tests. Officials say the readings show 
1 “series of tough little breaks’’—a 
defective valve, pressure losses, tran 
sient signals in the guidance, mino 
structural problems, and other minor 
mechanical failures 

\ll Atlas vehicles now at the flight 
test stage are undergoing necessary 
changes. Test launchings are expected 
to be resumed within a month * 
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UD-236 DIESEL 75 Int. Eng. hp. Inter- 


changeable with UC-221 


UC-221 CARBURETED 75 Max. Eng. 
hp. Interchangeable with UD-236 


Diesel price 
IH 6-cyl. interchangeable engines 


ee 
Va 2et + 


By making these new interchangeable 95 and 75 hp 
International engines available in your products, you 
can switch from carbureted to lowest cost diesel power 
without further engineering expense, materials cost and 
layout and shop time. In addition, these compact 6- 
cylinder diesel engines offer the effective staying power 
found only in 4-cycle design. 

Five features make these diesels standouts: 1) direct 
starting; 2) time-proven International pre-cup injector 
with single orifice nozzle for most complete combustion; 
3) a glow plug in each pre-cup speeds starting by heat- 
ing entire fuel-air mixture; 4) diesel injection pump is 
simple and dependable; and 5) an oil temperature sta- 
bilizer that increases engine efficiency. 

Both the UC-263 UC-221 
have inherent diesel ruggedness in that each differs 


and carbureted engines 


mainly from its interchangeable diesel counterpart in 
cylinder heads and pistons. 
contribute to smooth, efficient, 


Features that eco- 


nomical power on gasoline, natural gas and LP Gas in- 


UD-282 DIESEL 95 int. Eng. hp. inter 
changeable with UC-263 


UC-263 CARBURETED 95 Mox. Eng 


hp. Interchangeable with UC-282 


barrier broken by 


clude: valve-in-head design; best compression ratio for 
each fuel; 18 mm. spark plugs; updraft carburetor and 
top outlet exhaust; low-friction stepped-dome pistons 
and fully machined combustion chambers for uniform 
power from each cylinder. 

Get complete details on any of these engines by writ 
Engine Sale ‘ 
Department, Construction Equipment Division, Melros« 
Park, Illinois 


= tnternational 
Construction 
Loupment 


180 North Michigan Avenue 
A COMPLETE POWER PACKAGE: Crowler ond Wheel Troet olf-P 


Scropers ond Bottom Dump 


Diesel and Cort 


ing or calling International Harvester Co., 


International Harvester Co., 


pelled 
Wagons wler ond Rubt Looders rT 
Highway Houlers eted Engine Mot True roctors 


and Equipment 
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CUSTOM FLOW DIVIDER SOLVES 
FUEL METERING PROBLEM 
FOR TURBINE BUILDER 


This multiple unit is a series of custom Roper pumping ele- 
ments driven in tandem by a hydraulic motor. It accurately 
meters distillate or residual fuel oils to the combustion cham- 
bers in a large gas turbine. These rugged units, used on both 
mobile and stationary turbines, withstand extreme tempera- 
ture changes during operation. This unusual application is 
another example of Roper’s ability to tackle — and solve- 
difficult pumping problems. 

If you have an application where a standard pump does not 
fit your needs, Roper can custom-design and build pumps 
that meet your requirements. For further information, call 


the factory or the Roper representative in your area. 


ROPER PRINCIPLE OF ONLY TWO MOVING 
PARTS ASSURES EFFICIENCY .. . DEPENDABILITY 


Roper Pumps are the rotary gear type two equal size 
pumping gears operating in a case with proper clearance 





This factor promotes long service life and optimum per- 
formance on all applications 


={@) -) 3 =: ROPER HYDRAULICS, INC. 


397 Blackhawk Park Avenue 


ROTARY PUMPS Rockford, Illinois 
ue ee | Ee eg 
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GE Tops US Listing 
of R&D Contracts 


W asHincron—Among 500 companies 
awarded prime military contracts for 
experimental, developmental and 1 
search work, General Electric, North 
American Aviation, General Dvnam 
ics, Boeing and Lockheed Arrcraft 
head the list in dollar value. Of 94 
government agencies and non-profit 
institutions, Massachusetts Institute 
of ‘Technology, California Institute of 
l'echnology, Johns Hopkins Uni 
Univ of Michigan and Cornell Aero 
nautical Laboratory rank in that order 


List was compiled and released b 


Defense Dept and covered small a 
well as large organizations with con 
tracts valued at $10,000 or more 
GE’s R & D contracts are valued at 
$302,045,000, NAA’s at $288,302 
000, General Dynami it S25¢ 
000, Boeing’s at $245,323,000, Lock 
heed it SIS1,14 Of th 
non-profit organization MI! 
tract were valued at $55 
CIT’s at $45,333,000, Johns Hopkin 
it $23,160,000, Univ of Michigan at 
$15,816,000 and Cornell Ac nautical 
it $]? SS OOO - 


US Seeks More Funds 
for Air Pollution R&D 


W AsSHINGTON—Congress is in 
oting more funds for devel pment of 


ur pollution control. ‘The Senate ha 


ipproved a measure to extend th 
lederal Air Pollution Control pr 
gram for another four years and boost 
the annual expenditures from th 


present $5-million a year to $74-mi 
hon a vear 
Ihe idea is to spend most of th 


increase for more researcl 


on 
devices to cope with automobile ex 
hausts (PE, July 6, p 37). Increase 
funds would also 


go for universit 


training of technical experts and basic 
research in control methods and 
cheaper instruments to measure al 
pollution. ‘The increases were sought 
with the backing of last fall’s National 
Conference on Air Pollution 
Opposition has hit the request of 
the Dept. of Health, Education and 
Welfare for authority to hold local 
hearings and make recommendations 
for federal legislation. Opponents say 
tir pollution problems are local, not 
national, and that federal authority 
should not be extended to the local 
ind state problem . 
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ALIRON* Copper-Base and 

Copper-Cored 
Three-layer and five-layer materials used 
for anodes in rectifier and amplifier tubes. 
Provide longer power output life uniform 
heat dissipation . . . high electrical conduc- 
tivity ...improved anode reradiation... and 
reduce costs. 


TIN CLAD METAL STRIP 
and other Semiconductor Clad Metals 
A number of combinations of clad metals are 
available for use on base tabs, lead wires, 
whisker wires, base materials and enclosures 
in silicon and germanium diodes, transistors 


and germanium power transistors 


ALUMINUM-IRON ALLOYS 
For magnetic applications requiring low core 
losses and high permeability at flux 
densities in current and pulse transformers, 


low 


relays, gyro mechanisms, servo mechanisms, 
missile guidance systems, etc 


eT -al-ie- tm od t- ha 
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Solve Design Problems... 


Provide High 


Performance Reliability 


ALUMINUM — 
—_- 


STEEL 
————- ALUMINUM 


/ 


———e NICKEL 


ALNIFER®, NIFER! 


These clad metals are used as alternate ma- 
terials for solid pure nickel in electron tubes. 

reduce 
annealed 


They conserve critical material . 
costs substantially. Supplied in 
coils ready for your production, 


COPPER ——— 


a 


ALUMINUM 
COPPER — 


ALUMINUM 


ALCUPLATE 


Easily formed, deep drawn or spun. Used for 
waveguides, component cases, variable con- 
denser bioades, ond electrical or 
thermal conductive parts. Light in 
saves up to 30% over the cost of solid copper. 


chassis 
weight, 


- 
: 
. 
~ 


~~ Ld 
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CLAD ELECTRICAL CONTACT TAPES 
For products you this 
modern contact form permits greater latitude 


want to automate, 


in contact assembly design automatic 
assembly of two or more parts in a single 
operation. Tape contacts are easily attached 
by spot welding are self-aligning 

and allow broader assembly 
Save up to 40% in contact costs. 


tolerances. 


General Plate clad 
bonded by a pat 
alloys or other ii 
If you are ! 
metal or alloy, in) 
or il you are Int 
you can profit | 
Write for a General 
not talk 


of the application 


over yo 


METALS & 
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A IVISION F TEX 
GENERAL PLATE PRODUCTS M 
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BASE METAL —a@ 


i 


PRECIOUS METAL 


CLAD PRECIOUS METAL 
CONNECTOR MATERIALS 
High reliability of connectors, clips, terminals 
obtained by using gold and other precious 
metal alloy stripe materials place high 
performance materials in the contact areas 
cost-savings and improved performance 
over gold electroplated parts. 


f ) ae 
COPPER CORE 
GLASS SEALING ALLOY > 


~ 


rf 


COPPER-CORED GLASS SEALING WIRES 


Featuring a sound metallurgical bond, these 
wires give three times greater conductivity 
than solid 52 alloy wire of equal diameter 

they facilitate miniaturization. Features 


seal between alloy and 


and 


include: leakproof 


core, high electrical thermal conduc- 


tivity, lower costs 


CLAD CONTACT MATERIALS 


Single and double inlay, overlay and toplay 


9g 
De ad 


- 


provide better electrical performance, longer 
operating life fabricatior 
Complete assemblies can be made to close 
by 


and lower costs 


tolerances forming 


operations 


single blanking and 


CONTROLS 


® 











Front end 


of the new “Chaiko” 


© Recollections of my trp across the 
Soviet Union earlier this year, plus what 
I have heard and read about that nation, 
all emphasize how rapidly it’s changing 

But no 
where is this more evident than in the 
USSR Exhibition at New York’s Coliseum, 
which I toured for Propucr ENGINEERING 


ind the resulting sharp contrasts 


For example, | saw many new and even 
still-to-be-announced—products when I vis 
ited the tiny USSR nucleus of industrial 
designers. Yet here on exhibit are still 
newer models of radio and television sets 
Some represent new trends in the USSR 

I'rue, one group of TV sets uses ply 
wood for wrap-around cabinets of broad 
radius, not unlike US radio design of 25 
years ago. But there are several apparently 
later designs (with screens as large as any 
sold here 
f considerable 
some, metal and formed plastics have 
been used effectively. One TV chassis 
folds away into a chess table—as some 
A tiny all-transistor 


that have plainer, squarer hous 


ings ( attractiveness In 


sewing machines do 


FM radio also seemed quite original 


Consoles, and stereo, too 


Ilowever, these models show the only 
new thinking and tasteful design in Soviet 
radio and television equipment Chere 
ire a variety of radio-television-record play 
ing (tape, too) consoles, as big and expen 

looking as any I have seen, and a 
number of multiple-unit stereophonic sys 
tems. Workmanship is excellent, but with 
lack of coordination and judgment in use 
of wmaterials—and all models are over 
decorated. Prevalent is the same Cadillac 

V” that appears on many US products 

Chere is also a hand-held industrial T 

umera of excellent workmanship—but a 
purely decorative fin runs its entire length! 

Similarities between technologies do ex 
ist, and amusingly. The same performance 
requirements have bred in the USSR ex 
ictly the same electronic “black box’ 
identical handles, wrap-around 

etmetal housings and black crinkle fin 
ish. Incidentally, I noticed on this and 
lectronic and communications equipment 


shape 


that key-type controls in USSR products 
ill have exactly the same component—a 


quarish, soft-cornered, ivory colored shape, 


34 





in appearance design... 





probably plastic The reason 


designers 
must utilize available standard parts—Ed 

Differences? It seems to me that using 
too many materials in the styling of the 
same product and, particularly, using some 
of the costliest kinds of wool and plastic 
construction, indicate a basic differenc« 
between economies. Such design could 
not long survive America’s price-compc 
itive distribution system. On the other 
hand, it can be pleasantly surprising to 
see how little emphasis goes into product 


and corporate identity 


Competition might help 


Still, I believe the right kinds of com 
petition between design and engineering 
staffs might do Soviet products some good 

One thing the USSR Exhibition left 
me curious about: | saw a fairly wide 
selection of small and major appliances 
for sale in stores in various Soviet cities 
during my trip. Yet only a refrigerator and 
a new food-mixing machine (PI Apr 20 
are in this New York show 
In the machine-tool section, I found 


"59. P 39 


a most interesting example of design evolu 
tion. Standing side-by-side were tape-con 
trolled profile and vertical milling ma 
While many of the individual 


castings, housings, and motor enclosures 


chines 


in the older vertical machine were clean 
lined enough, over-all integration was lack 
ing. As a result, operation, operator safety 
and ease of cleaning and maintenance 
would be difficult—some wiring was cx 
posed. The only decoration was raised 
or louvered straight lines—not unlike th 
detailing we used to call “steam lining 

The newer profile shows considerab); 
more integration; contro-s are more care 
fully placed and grouped, the main panel 
is slanted for greater operator visibility 
I'here is only limited use of color coding, 
however. Unfortunately, on both milling 
machines I noticed levers at knee-height 
the operator could easily bang himself o1 
even accidentally actuate the equipment 
Indications are that this minimal styling 
is carried out by the Soviet engineering 
staffs, without training in styling 

This probably applies also to the farm 
tractors shown. The basic housing indi 


ates a desire to emphasize the functional 


COMING! Rozhdestvensky, who designed the USSR’s exhibition, will give PE 
readers his evaluation of USA exhibit opening next week in Moscow. 


Soviet Industrial Design 


SAMUEL SCHERR 


Newest Soviet family-type car, 
the “Moskvich’’. 


rugged look. There is also an attempt to 
apture a feeling of movement and speed 
(hese tractors are on a par appearance 
wise with many American designs 

Perhaps the most honest and effective 
use of materials is in an attractive tower 
rane for building construction. It is 
tubular, and the base is a fine example of 
the use of steel disciplined by function 
lhe operator's cab seems, though utterly 
functional, very pleasing to the eye 

The originality and imagination dis 
played in engineering this crane is entirely 
lacking in the passenger cars, which in 
cludes five of the newest. Only the worst 
mistakes of American and European design 
have been borrowed, and most of them 
have been made worse This is true of 
both interior and exterior styling 

The front of the Chaika, newest of th 
big cars, is a mass of encrusted chrome and 
gilt, surmounted by an ugly version of 
the Cadilla \ 
metal. Rear quarter panels and taillights 
57 Buick. The Zil, biggest 
Soviet car made, 


in white-painted sheet 


ure from the 
has an inflated version 
of the Packard's taillights of a few years 
ago—plus even more chrome. The Mosk 
vich station wagon has a poorly executed 


two-tone color scheme, is over-decorated 


Cars coming fast 


Only the Volga shows promise. This 
new family-size sedan has a clean profil 
Ihere are some signs of reserve in decora 
tion, and the front end shows that its 
designers are starting to be original 

This thinking seems to be the result of 
in increasing consciousness of the need 
for good product design, and has a good 
base on which to create, too. The displays 
of Soviet folk crafts, painting and sculpture 


f 


ill give convincing evidence of a native 


00d 


<4 


understand and ability to achieve 
forms, color and fine craftsmanship 
This will be transmitted to product 
design as Soviet designers and engineers 
become more sophisticated in product 
styling. Their efforts to acl 


integration and appearance in design are 


ieve better 


based on powerful motivations, primarily 
a determination to emulate, and if possible 
surpass, the best in American and Euro 
pean technology and culture r 
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at the USSR Exhibition, New York 


(of Smith, Scherr & McDermott, Akron, Ohio) 


FM all-transistor radio 
for use with separately 


installed speakers 


Stereophonic sound system 

consists of dual speaker in separate cabinet, 

record player and all-band radio 
Finned industrial 
television camera 





— 


Farm tractor pulls three full-scale cutter bar 
units at once, abreast! 


Profile milling machine 
is in foreground, vertical miller in rear Tower crane used 
Both are tape-controlled in building construction 





Television tube Controls (being adjusted by author Scherr) 
disappears into top of chess table are located in recess beneath picture tube with speakers 
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WH 
IDEAS 
cre 
BUmCICIINIC 





= A primary purpose of the patent system 
is to persuade inventors to disclose their ideas 
to the public. The patent “monopoly” is intended 


as bait but it may also be something of a hind- 


rance to more widespread application of an idea. 


1 
_ | 
Hy i Hit 


siiaciae “neon et 
Hida taiiet i F ' 

vibe naan HEAL! Ms Hilde 

Het HTT ee | Hitt tsi i 
——. 


Bane 2 ome 





ERE 


The words patent pending are used as a threat- 
ening club to warn off poachers but any product 
may legally be imitated right up to the date 
the patent issues. Every patent becomes part of 
the public domain at the end of 17 years 
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RICHARD M KOFF senior associate editor 


® 77,000 per year, 300 per working day . . . that’s how 
many of these patent applications are received and in- 
spected in this preliminary examination. The package may 
enclose one or two sheets of paper or a stack several 
inches thick. One applicction weighed in at 35 lb. Has 
the fee been enclosed? The Patent Office receives some 
$7 million in fees every year 


The US Patent Office has on file 
‘he largest store of applied 


‘echnology in the world. 

't’s yours for the taking — many 
of the patents have long since 
‘xpired, many others are 
wailable for purchase 

wr licensing. 

lere’s how you can tap this 
vealth of ideas 
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@ Once accepted, a file wrapper is typed up and two 
punched-paper tapes are automatically produced at the 
same time. The tapes will later be used in tape-controlled 
typewriters to produce cards used to acknowledge receipt 
and record progress of the application. Examination 
rooms are barred to the public. Each application is kept 
top secret in order to protect the inventor 


iJ 


mw Years ago, receipt of a patent was recorded by hand 
in heavy tomes. Now cards are filed in these trays that 
swing into position at the touch of a button. From this 
point until the time the patent issues, the application is 
in the hands of one of some 1000 examiner assistant 





WHERE IDEA 


™ Other Patent Office services 

include the printing and sale of issued patent 
Over 100 million copies are stored on 2! 
acres of shelves. A deposit account system ha 
been set up whereby some 3000 attorneys an 
agents, who use Patent Office services fré 
quently, can authorize a deduction from the 
accounts whenever they file an application d 
buy a copy of a patent. Post office-like boxe 
in the Patent Office may be rented and letter 
notifications and copies of patents can be co 
veniently picked up without going through t 
regular mails. 

You can buy a roster of attorneys a 
agents for one dollar from the Governme 
Printing Office, but the Patent Office will se 
you a partial list of those agents in your i 
All officia 
in the Patent Office agree that an invent 


mediate vicinity free on request 


would be well-advised to use an experience 
attorney or agent. Writing claims is a sp 
cialized art—naturally each inventor wa 
his to be as broad as possible—and leg 
questions often arise in patent corresponden 
needing specialized advice. Only a reg 


= The Search Room contains the biggest library of patents in the world. Here, as tered attorney or agent is permitted by Iq 
sisted by a staff of experts, you can find any US patent by number (bound into books 


or by subject (stacked in pidgeonholes 


to represent applicants in filing and proseq 


t of tent li 
You locate the appropriate stack of patents — potent appticatons 


and take them to a table in the reading room. Good lighting and a metal tray combine 
to make patent-flipping an easy task. This is the only place in the world where US 
patents are filed by subject. That is what makes Washington the mecca of patent 
attorneys and company representatives. The Science Library, next door to the Search 


Room, has five million foreign patents on file 


PROFIT FROM YOUR PATENT 


@ The battle doesn’t end once you get 
your patent—it’s only just begun. At that 
point you have four possible courses of 


invention to the attention of interested 
The Business and Defense 
Services Administration maintains close 
contact with all branches of American 


zations. Other groups which should be ap 
manufacturers proached are: Chamber of Commerce or 


a locally financed industrial development 


action: You can arrange for manufacture 
of the device yourself; you can sell or li 
cense to another manufacturer; or you can 
wait for the world to beat a path to your 
door. The last will probably not be profit 
able—even an important invention could 
lie unnoticed on those shelves for the next 
17 years 

here are several government agencies 
that can help the inventor who wants to 
exploit his patent but doesn‘t know how 
rhe Patent Office itself, although not in 
a position to give marketing advice, will, 
for a fee of $3, announce in the Official 
Gazette that the patent is available for 
license or sale. This Gazette, published 
weekly, is read by a large number of bus 
inessmen looking for new products 

Two other divisions of the Department 
of Commerce can help you bring your 


industry and may be able to recommend 
an interested company. The National In 
ventors Council (Office of Technical Serv 
ices, Department of Commerce) is con 
cerned with inventions—both patented and 
otherwise—with defense potentialities. The 
Council publishes a booklet titled “Inven 
tions Wanted by the Armed Forces” which 
lists technical problems needing solution 

Department of Commerce Field Offices 
there are 31 located in large cities through 
out the US) represent the agencies men 
tioned above (Patent Office, Business and 
Defense Services Admin:stration, National 
Inventors Council) and can give some of 
the same service available in Washington 
lhe amount of help will depend somewhat 
upon local policy and the availability of 


similar services from other local organi 


organization, banks, area departments of 
power companies and railroads. Also, with- 
in the state government there is usually a 
state planning and development agency or 
a Department of Commerce and Industry 
that may offer assistance or advice 


Small Business Administration 


Probably the Small Business Adminis- 
tration will be the most helpful agency 
of the federal government. Created in 
1953 to assist small business enterprise, 
SBA now has over 50 offices in major 
cities of the US. Its Products Assistance 
Program is intended to make SBA a go 
between for patent holder and manufac- 
turer. For example, SBA publishes a Prod- 
ucts List Circular every month which lists 
(with sketch and short description) newly 
patented devices of probable interest to 
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GO BEGGING conrnueo 


manufacturers. Nationwide circulation is 
about 15,000. To have your patent listed 
just make application to SBA (Form 312 
The service is free 

In addition, local SBA offices know 
when venture capital or unused manufac 
turing services are available in an area 
Engineers on the SBA staff can evaluate 
ideas, suggest new markets and introducc 
an invention to a corporation, to the ad 
vantage of both manufacturer and patent 
holder 

This service is free from SBA, but sim 
ilar services, on a commercial basis, ar 
beginning to appear around the country 
Usually working on a percentage of royal 
ties, a few companies have been set up 
specifically to screen and evaluate ideas 
for product-hungry manufacturers. Until 
very recently these services could not be 
made to pay. But there are indications 
that the business world will be using them 
more often in the future.@ 
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Applications | Applications 


Patents 
gronted 


@A staff of about 1000 examiner assistants can dispose 
of 90,000 applications per year. That's why Patent Office 
Officials consider a backlog of 100,000 applications a good 
working goal. At present, an application may take as much as 
38 months between receipt and disposal, but this is not neces 
sarily the fault of the Patent Office. The natural give and take 
between attorney and examiner takes time. Generally, office 
processing accounts for about 24 of the processing time 


} 


the applicant and his attorney the remaining ; 


} 


@ An experimental search system, using a new IBM Ramac, takes 
advantage of the computer's large random access memory stored on 
magnetic disks (seen in background behind glass doors). This 
computer is the most recent acquisition of the Office of Research and 
Development (US Patent Office) which is conducting a study of methods 
of storage and retrieval of information in scientific disclosures. Work 
ing closely with the National Bureau of Standards, the Patent Office 

is attempting to put machine searching on an operational basis, at 

least in certain specified fields. Note that an estimated 60% of the 


time of patent examiners is spent in the search operation 





THE QUESTION: 








“Should Our Scientific and Engineering Education System be Revised ?”’ 








Dr. J E WALLACE STERLING 


President Stanford University 


Sen LISTER HILL 


Chairman, Senate Committee 
on Labor & Public Welfare 


“No 


if one is referring to our system of education in science and engineering. Ameri 
education has worked side by side with industry to give this country greater 
productivity and a far higher standard of living than exists anywhere else on earth 
here is no need to panic or to engage in crash programs just because the Russians, 
after looking at what science and technology have contributed to this nation and t 
the Western world, have decided that they, too, should concentrate on these fields 
“This is not to say that the education of our scientists and engineers could not 
improved. We need greater emphasis on quality. More of our best students should 
go on to graduate work. We need more centers of advanced training and greater 
financial provision for research assistantships and graduate students. It is ind 
fensible that only 2% of our engineering students go on for a doctor's deg ind 
only 20% for a master’s degree 
Some modification in the management of the engineering and scientit 
our national defense would be beneficial. The spectacular tnumphs of Sov 
technology were achieved by concentrating men and money on a limited 1 
of objectives and by minimizing government red tape. By doing a bett 
of management and decision making, Russia has forged ahead of us in 
ballistic missiles and other fields, even though on the whole our scientists and engineer 
ire probably both better and more numerous than their 


“The Soviets place a premium 


upon intellectual excellency with the accompanying demands for devotion to the hard labor 
of rigorous thought. I agree with this particular Russian emphasis and | believe that 
our educational focus in this modern age must be similar to Russia’s—with an all-concerning 
difference. As I see it, that difference is two-fold, first, in that we must not and will not 
regard the man educated and trained as simply a tool for the advancement of the State 
but as an individual of dignity and worth and possessed of ‘certain inalienable rights.’ 

Second, I see a difference in that our educational emphasis must not and will not be 
onfined as is Russia’s to grinding out ientists and engineers at the expense of other 
intellectual attainments and disciplines. Education in America reflects the attitude of a 
whole people and its programs are determined not by the State but by the businessman, 
the laboring man, the professional man, the parent, and many others. Is our system 
really so inadequate as some would have us believe? Of course, we have been shaken by 
Russia’s surprising gains in missile and space technology. We need to take another look 
at our scientific and engineering programs. We have allowed an inbalance to develop in 
our educational system to the detriment of these programs. We must correct this imbalance 
and we will. The National Defense Education Act of 1958 already is at work to help witl 
this correction. Let us admit that we have been off bas But to suggest that our entire 
educational system has ‘struck out’ is ridiculous 
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VIEW ——ey 


“We do not have enough .. . 


qualified science teachers. This, perhaps, has always been tru: 
but the situation has been most critical during and since World 
War II. It has been particularly critical in the physical scienc« 
urea. A large proportion of the instruction in science has been 
by individuals trained for teaching in other fields and who are 
relatively unqualified to give instruction in science. It is prob 
ible that less than half of the highschool science teachers teach 
ience on a full-time basis 

Although highschool administrators frequently think of 
science as a homogeneous field, this is, of course, not the case 
\dequate training to teach all of the sciences commonly offered 
in highschool is very difficult to acquire under present four-year 


ram Ihe recent and future increases in student 


lege progr 
nrollment will probably intensify the demand for science teach 
In addition, recent emphasis on science will probably result 


1 a relatively greater percentage of the student body being en 


unattractive alternative of dropping Scie 
them with relatively unqualified instructor are 
in the unprovement of science instru 
n adequate number of qualified teacher ve done 

vell be asked, “What is the situation iven 

study by the National Education 
\ ipproximately 39.6% of the scien 

had 30 or wer semester hours of science instructio1 iS 1S 

ind had nine or fewer semester hours. Although semester nnot 
hours of credit can certainly not be taken as a very satisfactor Som 


riterion of teaching capacity, it at least has the virtue of ind to 1 


objectivity. Perhaps 30 semester hours of credit might constitute 1) Provide 


1 satisfactory minimum of training if both the teacher’s training 
ind the teaching assignment were optimal. ‘The National Educa provide 


7 


tion Association report tually places a much too favorable light urricu 


n the situatio irs in science may have little relation to study fo 


the kind eaching assignment which the teacher has. Thu types al 


would be possible for a individual to have 30 hours of zoology 
ind be teaching phy 
sc, there can be no doubt that there are many individual training 
nstances in which exactly this sort of situation prevails Ther tion law 


d in sci UT Thus, administrators will continue t re studies 
an hour of college credit in the particular field in which 


giving 


to 


f 


which 


Dr. HERBERT A SMITH 
Chief—Science, Math and 
Foreign Language Section 
Dept. of Health, 

Education and Welfare 
President, National 

Science Teachers Assn 


show that many “science” teachers do not 


improve 


Perhaps the main question of con 


instruction 


the situation? " 


rm should be ‘What can 


obvious that the attrac 


ience teaching as a profession must be enhanced, A 


; 


it 


has demonstrated that the average ‘professional 


e teachers in that state 


probably not typical. The pr 
kind of attrition in a 


tand this 


D 


it 


Ive 


Si 


iv 


tain them in the field are 


Although this would be an extreme taken to 


la 


hef trom 


hor 
DO! 


itory 


ré 


better pay; (2 provide bett 


utine clerical and | 


istants; (5) reduce 


responsibilities; (6) encourage 


careers in the teaching of sciet 


agall 


ist the 


the physical scien 


hang¢ 


d 


ne 


+} 
tl 


litic 


teaching of science 


It is time that an 


ot rtihcation; a 


“The world today is a fast changi 


yu as he ha il 


and man must adjust to this 
rhere is no system, no pro 
examine, constantly revis 


Ihis is certainly true of « 


¢ 


served us well in the past and are 


did not come into being full gt 


ize and efficiency. ‘To oppose 
to new and different 


of these systems, and 


and 


— 


} 
th 


i 


1lhab 


Today th pressures for hange 


any other time in our history 


Signih 


other areas in recent years, and the 
for world leadership, have placed increased pressures on us t 


As these pressures mount, ther 


simply for the sake of novelty 


DEANE W MALLOTT 


President Cornell University improvements and that in 
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ng place . 


i pre vious age 
must not constantly 
needs and intere 
even though they have 
These ystems 
achieve their present 
king them adaptab! 
onstant reappraisal 
needed 
’ 
engineering and m 
Union as a contender 
hange and revis¢ 


k on new ourses 


t be alert to this possibility, we 


we t be ure th 


onftusi 


at revisiens will result in 


n, but progre 





Men who Count 
KNOW 


it pays to| give their 
customers Veeder-Root Counting Precision 


cy lo 


“ 





If you need ultra-precision counters 
to build into your product as an 
added service to your customers, 

then take a long look at Veeder-Root 
Instrument-type Counters, like those 
shown below. You'll see craftsmanship 
that measures up to ultra-precision 
standards. And you can count on it 
that Veeder-Root precision remains a 
constant quantity under highest speeds 
and toughest operating conditions 
Veeder-Root can bring to your 
counting problem the longest 
experience in precision counter- 
making of anyone in this business. 
Give your customers the advantages of 
built-in counters, give them the lifetime 
assurance of Veeder-Root precision 


NEW VEEDER-ROOT 
MINIATURIZED COUNTERS 


These Internal Pinion Counters have 74” wheels 
on which the figures are a full 4” high, combining 
minimum size with maximum readability. Runs 

at continuous speeds of 400 rpm, and intermittent 
speeds of 750 rpm. Torque 1.5 oz. Meets military 
specifications. Originally built-in parts of 
navigational instrumentation, these counters 

are applicable to many other uses. 


Everyone can Count on Veeder-Root ING. 


Hartford 2, Connecticut 
Hartford, Conn. « Greenville, S.C. * Altoona, Pa. * Chicago 
New York * Los Angeles * San Francisco * Montreal 
Offices and Agents in Principal Cities 
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One-way mercury switch . . . 

itrols flow so that momentary wipe contact is produced 
1 tilted 1I r more in one direction. When actuated 
I tch and contacts two electrodes, placed 
disk with V-notch in bottom. Feed 

small to touch contacts. Using thi 
rting additional electrodes mak« 
trangements. Standard-size switcl 

less than 4 in. dia. Weighs | 
urrying 5 amp at 115 v, with 
imp. Operating capacities of uy 
ads to 5 ump may be handled 
F. Hermetically sealed units may be 


ind 


similar electrically operated devic« 
\verage list pri $2; available from stock. American Designed 
Components Inc, Jericho, NY 


Circle 101, Reader Service Card 


tHier-tnl 


All-metal machined switch . . 


on switch ¢ 
ibject to aging 
kproof and t 
h is basically 
ylied to inside 
Machining 
ind repeatdbility than can 
vitl Pressure element varies in wa 
ire ranges of specih ipplications Said t 
high temperature-stability, contact pressure and sensitivity 
300 to 750 F. Nominal pricing 
depending on quantity and function ranges from about $55 t 
75. Normal delivery about 30 days. Meletron Corp, 950 
N Highland Ave, Los Angeles 


Units are available for use in 


Circle 102, Reader Service Card 


PRODUCT ENGINEERING + JULY 13, 1959 


pen G A z 4 


Air-operated free-piston pump .. . 
id ft erat det tely with ; rei 


under pre 
n hamber t 
ininterrupted 
nles teel and 
ve and ai 

on m ca h 


ind minimi 


ery 


ind OV s 4 to ¢ Cross 


ley Machine Co, 301 Monmouth St, Trenton, NJ 


tandard n 
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Silicone rubber compounds 
iid to b sier t have beer 


f , P ly 
nerai 


t 


lation, Sil 
Fuel 
LS-63U, can b 
and dispersi 
perat res i 
volume swell an 
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that offer 

a new 
approach 

to your 

design problems 


BUILT-IN DIRECTIONAL CONTROL 


Miniaturized in everything but power, Oi! 
Dyne pumps provide new economy and 
efficiency on standard hydraulic applica 
tions make hydraulic actuation poss) 
ble on applications never before feasible 

Oil-Dyne pumps simplify your design 
problems by eliminating external direc 
tional control valving integral valving 
permits changing the direction of cylinder 
travel by simply reversing the motor 
Pressures to 3,000 Ibs. (5,000 Ib. peaks 
available with or without pressure 
switches and/or relief valves. Write for 
llustrated catalog 





PIONEERING MINIATURIZED HYDRAULIC ACTUATION 
PUMPS + PRESSURE SWITCHES 
CYLINDERS + VALVES + ACCESSORIES 


OIL-DYNE INC. 
21152 West Marquette Rd. Chicago 36, Ill. 
CIRCLE NO. 79 READER SERVICE CARD 


AIDS LUBRICATION / 


UNIQUE STABILIZATION 
ALLOYS READILY 








i, 


HTS OS 


Metal, wire, foil 
ribbon, pellets, spheres, 
powders, ‘‘indalloy’’ solders, etc. 


NDIUNY 





Write Dept. P-659 for new Indium bulletins 
“INDALLOY” Intermediate Solders 


«INDIUM 


CORPORATION OF AMERICA 


1676 Lincoln Avenve @ Utica, New York 


Since 1934 PIONEERS in the 


Development and Applications of Indium for Industry 
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SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES ... 








CONTINUED FROM PAGE 43) 

little physical property change when im 
mersed in jet fuels and hydraulic oils 
lensile strength is 1050 psi. Prices start 
it $16 per Ib. Announcement has also 
been made of a master batch stock con 
taining 80% silicone polymer and 20% 
reinforcing silica. Can be compounded to 
produce a number of easily-handled heat 
stable silicone rubber stocks. Accepts large 
quantities of reinforcing fillers, permitting 
ompounds of up to 80 durometer to be 
formulated alendered or 
Dow Corning Corp, Midland, 


Can be molded, 
xtruded 
Mich. 
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infrared controller . . . 

is sensitive over a range of 250 to 1000 F 
to radiation emitted by target 
ous models, optical device 
ontact. Operates 


iway, without touching work 


Like previ 
requires no 
from 6 in. to many feet 
It has angu 
lar cone of vision of 5° and can be used 


for detection and control of small or mov 


} 


jects and, therefore, for counting or 


ing o 
initiating a proce when work passes a 
given point. Repetitive accuracy is said 
to be better than 4 of 1% of scale. Said 
to be fast, with millisec 
Wide-aperture 
toelectric 


vide stable 


response time 
optical system, special pho 
ells and high-gain amplifier pro 
control 
with fluctuations in line voltage 


operation and even 
Furnishes 
ontrol action through internal relay that 
can handle 5 amp at 115 v. Two power 
furnished for control action 
or break 


Electronic relay 


outlets are 
on make Relay action is on-off 
in shut off heater, sound 
alarm or perform other tasks. Standard 
operating range is 950 to 2000 F. Mason 
Instrument Co, 29 Elm Ave, Mt Vernon, 
NY. 
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Shaft-to-digital converter .. . 
can pulse data-processing equipment di 
rectly, without intermediate relay matrix 


Heavy current output eliminates need for 
in banks, and unit thus 


installation 


numerous rela 


reduces space requirements, 


osts and maintenance costs of encoding 
electro 
verter that translates me 


n into decimal digital code 


systems. Devi bidirectional, 
mechanical cor 


chanical positi 


providing nonambiguous readout for any 
shaft position. May be used as part of 
digital voltmeter system. Has 500-mil out 
put for card punch and similar equipment 
and output of 4 to 1 mil for neon lamps 
x Nixie tubes and displays. Max slewing 
peed is 1500 rpm, with each revolution 
providing 10 counts. Readout accuracy 

said to be better than 4 digit least inct 

Unit employs 10:1 stepdown gear 


ber of whicl 


ment 
ing between decades, any num 
may be provided. Solenoid provides power 
und intelligence to actuate next stag 
With shaft dia of 3/16 in., torque 
friction breakout i 

Current capacity 


in.-oz max 
for 3-decade unit 
imp max, United Precisioneers Inc, 23916 
Craftsman Rd, Calabasas, Calif. 
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Miniature transducer . . . 
s oil-damped to withstand use in rock 
engine test environments. Withstand 
transients generated in shock 
or transmitted from firing chaml 
retains high natural frequet 
damped miniature flush-diaphragt 
nt Report d to 


m 0 to 5 and 


measure pt! 
t< 

; é‘ 
rational, environmental and service 
advantages of unbonded strain-gage 
ducers. Case is 49/64 in. long and 
vide between hexagonal 


5 7 


full S ale 


Output is 

open circuit at 

excitation. Nonlinearity and hyster 

said to be not more than 1% of full scal 

Statham Instruments Inc, 12401 W Olym 
pic Blvd, Los Angeles 64. 
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Expansion nut... 

is quick-attachment fastener for m 
pose use where tapped holes ar 
in thin sheetmetal assemblies used 


pliance, automotive and allied field 


| 
able in six standard thread sizes, fr 
to 3-24, and can be used in hand 
duction-fastening operations 
onsists of nut held in sheetmetal r 
ht 


Arcl 


having performed tabs tha 


t 
t 
} 
i 


pierced square hole of pan 
it each end of retainer are 
special tool to lock nut in pla 

Action al 

retainer sufficiently to permit nut to fl 
Can be attached to 
without having to support panel 
operated manually, electrically o1 
pneumatically. McLaughlin Co, 212 Jaik 
ins Bldg, Birmingham, Mich. 
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insertion in tapped hole 
for alignment 


in be 
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PRODUCT ENGINEERING - 


Each has his own reasons why FORD 


INDUSTRIAL ENGINES 


best meet new equipment requirements 


EQUIPMENT DESIGNER: “The engines we use must be 
compact, durable and efficient. We find Ford’s space 
saving construction with high power-to-weight ratio 
gives us greater freedom of design. And thanks to Ford’s 
wide range of engines and the consulting services of the 
Ford Sales Engineer, we get Ford power that’s tailored 
to our needs.” 


SALES MANAGER: “Most of our customers are pre-sold 
on Ford power. They know Ford engines are dependable 
and economical. We recommend Ford powel because it 
pays off in satisfied customers and repeat sales!” 


SERVICE MANAGER: “Ford's world-wide service facili- 
ties are second to none! Our dealers report customers 
have less downtime because they get prompt service 


from Ford Dealers everywhere 


PURCHASING AGENT: “Due to modern production 
methods, we get Ford engines at low initial cost. And 
when increased sales suddenly boost production Ford 


provides speedy delivery service to fill our orders.” 


COMPANY PRESIDENT: “Since our products are no 
better than the engines that power them, we insist on 
the best—Ford Industrial Engines. Built and backed by 


YOUR JOB IS WELL-POWERED 
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one of the world’s most successful manufacturers, they 


protect our reputation and customers’ investments.” 


FORD SALES ENGINEER: “Ford Industrial Engines 
range from 134 to 534 cubic inches. All are availabl 
engine assemblies or power units. We will be happy to 
recommend the right engine for your application 

mui have. For 
Industrial Engin 
Motor Company 


help you solve any other power problem y¢ 
Ford 
Ford 


complete information, write 


Department, Ford Division 
P. O. 598, Dearborn, Michigan 


INDUSTRIAL ENGINES 


AND POWER UNITS 


WHEN IT’S FORD-POWERED! 
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EMPLOYMENT OPPORTUNITIES a 
NATIONAL ‘he Advertisements in this section include all employment opportunities—exeou - 


\ COVERAGE tive, management, technical, selling, offce, eiilled, manual. ete PROCESSES .. . 











Positions Vacant Civil Service Opportunities Employment Agencies 
) Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus 


eae 
DISPLAYED ———RATES——— UNDISPLAYED ? AN 


The advertising rate is $31.20 per inch for all adver $2.10 per tine, minimum 3 lines. To figure advance 
tising appearing on other than a contract basis payment count 5 average words as a line. sy 
Frequency rates quoted on request Position Wanted Ads are % of above rate 

An advertising inch is measured %” vertically on « Box Numbers—counts as 1 line 
column—3 columns—30 inches to s page Discount of 10% if full payment is made in advance 

for 4 consecutive insertions 

Subject w Agency Commigion Not subject to Agency Commission 
Send NEW ADS to Classified Advertising Div. of PRODUCT ENGINEERING, P.O. Box 12, N.Y. 36, N.Y. 








Experienced Design Engineers—imagination and Resourcefuiness Required 


To design machine parts, assemblies, or Positions available for those who can 
complete machines, working in conjunction qualify by experience and interest about 
with a Research Engineer or Develop August 1, with interviews being held 


Synchronous motor .. . 
is instantly started, stopped and reversed 
by SP-3 position switch because motor has 
ment Engineer. Must have imagination, during July. three leads only. No additional starting 
and enjoy working on a drawing board. Write, giving full information of educa 
Must be able to supervise erectors or tional background, work experience, and 
other assistants, and conduct laboratory earnings, as well as personal information a 
or field trials of machinery designed. of interest. 2 rpm without gear reduction. Torque 
Must be graduate Mechanical Engineer, All replies will be held confidential. is rated at 150 in.oz. When used as 
with at least 5 years experience in the Our employees know about this ad. t pping or 
machine design field. Experience with tex 
tile machinery helpful, but not essential. , egy 
Gout, Guuiten tation. ’ cnr. increments of 1 revolution of motor shaft 


Rated torque is said to be maintained for 


means or electrical or mechanical braking 


are needed. At 60 cps, speed remains at 


inching motor, de impulse 


\ddress P-2016, Pr ire converted into 200 or 400 precise 











ny stepping position and each step is 


made without slip or clatter. Excessive 

DESIGN and DEVELOPMENT . a inrush current is avoided because starting 
; und operating current are nearly identical 

ENGINEERS Rated input is 120 v, 40 of cps, | 


; 2 
2 Sek phase and current is > amp max at Ol 
For Pneumatic Precision Controls i . a 
ps. Measures 44 in. dia x 43} in. deep; 
A leader in the control industry located in north 2 - = 
burb of Chicago seeks graduated mechanical engi ~ - we ighs 0.5 Ib Mode ls h ving integrally 
neers experienced in the design and development * 
f precision controls, valves or servo-mechanisms m unted resistor and ipa itor ind speed 
Basic requirements are a college degree in mechan : 
al engineering and a minimum of 3 years specific MECHANICAL r¢ du ing plane tary gear asse mblies are also 
experience described above — . . . . . 
Here are some of the advantages in working for DESIGN ENGINEERS ivailable. Superior Electric Co, Dept SS, 
Good salaries 
Professional status . : . o 0 ° 
Excellent working conditions Earthmoving experience, with success- Bristol, ¢ = 7 
; mpi fringe Benefits ful record in design and development Circle 109, Reader Service Card 
*rofit sharing retirement pian " . 
A quality preduct and e company wit of heavy mechanical equipment, crawl- 
utstanding reputation er tractors, bulldozers, winches and 
1 information concerning educa r per h 
personal data and salary All 1 matior tractor attachments. 
will _be kept confidentia! and employer Work includes layout and design of : 
ed without permission : “ee 
heavy machinery for construction and Prototype service 


Write to mining. for aluminum casting jobs offers on 


R. G. STECKEL Permanent positions open, for those procurement program All stages of manu 

THE POWERS REGULATOR COMPANY = with Peco of ro nation’s facture are accomplished under one roof, 
y= hg on il Pe ee including design and building of casting 

“ Location = Salt Lake City, Utah — tools, casting of unit, heat treating, and 


in the mountain West 








i i y precision machining to finish dimensions 
nll — h "a - har Extremely thin high-strength sections with 
20 minutes fillets and fine surface finish are reported 
= és Send Complete Informotion ond to be consistently held. Brown Engineer- 
Your Inquiries to Advertisers rome te Caps. SAD ing Service Co, 29675 Lakeland Blvd, 


Will Have Special Value . . . THE EIMCO CORPORATION Wickliffe, Ohio. 
¥ © See SD Oh tate Chy 1. Ub Circle 110, Reader Service Card 


for you—the advertiser—and the 


publisher, if you mention this pub - ° . 
lication. Advertisers value highly " ‘ wT Phas: Epoxy adhesive kit ges 
- permits prospective users to evaluate a 
this evidence of the publication you let f 1 harden 
p range Oo resins ane haraene! 
read. Sotisfied advertisers enable pues 


st less than 1 gal. of clear resin 





the publisher to secure more adver- } ] l f ll 1 
udes . Clear resins, | LLC resin 
tisers and—more advertisers mean 





omponent systems, 1 epoxy-patch kit 
more information on more products N 1C 


Need Engineers 7? 


and five hardeners, selected for 
or better service—more value—to | varying viscosities, pot life, cure and resil 
YOU Contact them through this iency. Available from stock for $12.95, 
FOB shipping point. Houghton Labora 


EMPLOYMENT OPPORTUNITIES Section | | jorce Omen wy 


Circle 111, Reader Service Card 
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motors for commercial applications 


HIGHEST TORQUE FOR SMALLEST SPACES 


Missile designers are well acquainted with the extremely high torque available 


from a planetary geared precision miniature Globe motor. Units similar to 
the one pictured can produce up to 150 inch pounds of torque! 

And more and more designers are finding that these motors offer out 
standing advantages for commercial applications as well. Universal, a.c., or 
d.c. types are available from 7%” to 2!4” in diameter. They can replace 
larger, ordinary motors at competitive cost, and deliver important bonuses 
too. They perform reliably under conditions that would soon ruin ordinary 
motors—high humidity and temperature, jarring shock and vibration, dust 
and fume-laden atmospheres 

Globe speed reduced motors are engineered to fit your specific appli 
cation as no “‘off the shelf’’ motor can. Standard component design is the 
secret; for example, 83 even ratio planetary reducers are available to give 
the speed and torque you need. Many parts are inventoried. Design and 
production efficiency will save you money. If you have a commercial 
application that demands a smaller, more powerful, more reliable and com 
petitively priced motor, then consult Globe first. Write for Bulletin ACG 
Globe Industries, Inc., 1784 Stanley Avenue, Dayton 4, Ohio. 


GLOBE INDUSTRIES, INC. (co) @)—-j} = 


MINIATURE A & D.C. MOTOR ACTLATOR 


Time YR TEPPER BLOWERS MOTORIZLE 
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Four More on 
Technical Writing 


TYLER G HICKS, Successful Technical Writing 
McGraw-Hill Book Co Inc, 330 W 42nd St, 
New York 36. 51/2 x 8, 294 pp. $5.50. 

J N ULMAN JR and J R GOULD, Technical 
Reporting Henry Holt & Co, 383 
New York 17. 612 x 9, 382 


revised) 
Madison Ave, 
pp $7 

J W GODFREY and G PARR, The Technical 
Writer. John Wiley & Sons Inc, 440 4th Ave, 
New York 16. 5’ x 82, 340 pp $8.50 


1958 Proceedings of Institute in Technical and 
Industrial Communications. Colorado State 
University, Fort Collins, Col. 8% x 11, spiral 
bound, 128 pp. $5 

Ihe latest crop of books on tech 
nical three of the 
fourth that’s 
format as well a 
in much of its contents 

Reading the fourth—the Proceed 
ings published by Colorado State | 
is the equivalent of taking a seminar 
It’s the given at the first 
innual institute of the kind given at 
that university Though it has con 


iderable how-to, it does not bog vou 


writing includes 
kind, and a 


different—in 


standard 


quite 


lectures 


down in rules of writing. More impor 
tant, it 


cause the capable instructors cover so 


serves as a mind-stretcher be 
many signihcant topics 


first lecture, by 
Melvin Brorby, a successful advertising 


lor example, the 


man with wide-ranging interests, is 
I'he Humanist and Scientist Should 
Make a Deal.” Another alert mind. 
Hf E Marschalk, head of Publications 
Branch, Bureau of Ordnance, U S 
Navy, offers the thesis that good tech 
nical documentation is important to 
national survival. He gives examples 
crashing and of Navy trou 
bles arising from sloppy English and 
loppy sketches book 
ibout comments, “I 
Vi ualized 


ot pl ine 


Concerning a 
land mines, he 
this 


and I had 


hands, feet 


myself trying to us¢ 
book out in the field, 
of blown-oft 
ind so ferth Still another of 


the 17 lecturers, J Leroy Thompson, 
head of Dow 


Imaginings 


Jones’ Educational 
Service Bureau, explains the philoso 
phy and modus operandi of the Wall 
Street Journal, and why that news 
paper is so easily readable even when 
it reports on complex technology. 

the three standard 
books listed above, all obviously are 


Concerning 


48 


aimed at that specialist, the so-called 
“technical writer.” Mr. Hicks’ book 
has considerable how-to and is written 
in a peppy style. The other two text 
books are more professorial in ap 
proach. One is a revised edition of 
an older book by Ulman and Gould 
I'he Technical Writer is a British 
product providing more than the usual 
amount of information about visual 
presentation and printing processes 


MAGNETIC 
Booklet, 12 pp. 
ings of study relating film properties to 


RECORDING TAPE 
Summarizes initial find 
tape performance characteristics. In 
cludes charts, graphs, performance curves 
Du Pont Co, Wilmington 98, Del 
Circle 120, Reader Service Card 


ENVIRONMENTAL FACILITIES—Bio 
hure, 31 pp. Discusses capabilities for 
isolation and reproduction of variety of 
Can 


vibration, 


environmental characteristics repro 


duce such conditions as vary 
ing temperatures and altitudes, humidity 
shock, 
tics, acceleration, General Ele 
tric Co, 3198 Chestnut St, Philadelphia 4 


Circle 121, Reader Service Card 


tension and compression, acous 


yressure 


POLYMER PRODUCTS—Directory, 

pp. Specific properties and applications of 
line of polyvinyl acetate emulsions and 
solutions, styrene-butadiene emulsions 
acrylic emulsions and solutions, polystyrene 
emulsions, sodium polyacrylate thickeners, 


polyvinyl alcohols, and polyvinyl acetat 


bead resins. Borden Chemical Co, 35 


Madison Ave, New York 17 
Circle 122, Reader Service Card 


CARBON STEEL SPECIFICATIONS 
Chart Sec I No. 1] Shows 


malysis requirements for 60 


chemical 


most fr 
quently used military and federal specs 
Also listed are specified forms and nearest 
corresponding SAE, AISI and AMS type 
Peter A Frasse & Co, Inc, 17 
New York 13 

Circle 123, Reader Service Card 


numbers 
Grand St 


rIME ZONE MAP—Clearly outlines five 
standard time zones of US and Canada 
lime differentials are 
Also 
howing direct distance dialing telephon 
codes throughout US and southem Can 
ada. Includes map outlining coded areas 
and instructions. Ohio Seamless Tube 
Div, Copperweld Steel Co, Shelby, Ohio 

Circle 124, Reader Service Card 


shown on clockface 


in each zone available is a chart 


INDEX TO 
ADVERTISERS 


This index 4s published as a con 
e to the readers. Every care 
smeurate t 


enenc 
is taken ¢ make wf cou f ut 
PRODUCT ENGINEERING 
sumes no responsibility f t 


omissions 
Bodine Electric Co 50 


Chatillon & Sons, John 30 
Chicago Molded Products Corp., 
Campco Div. 25 


De Laval Steam Turbine Co 5 
Emerson Electric Mfg. Co 4th Cover 


Ford Motor Co., 
Engine Dept 


Industrial 


Garlock Packing Co 
General Electric Co., Apparatus 


BORG. ccce , 
Globe Industries, Inc 


Hart Mfg. Co 
Hercules Powder Co., Inc 


indium Corp. of America 
International Harvester Co 


Lead Industries Association 
Link-Beit Co 


Metals & Controls, A Div. of 
Texas instruments Incorporated 

Moraine Products Div., 
General Motors Corp 3rd Cover 


Oil-Dyne, Inc 44 


Raytheon Co., Government 

Equipment Div. 20 
Reeves Pulley Co., Div., Reliance 

Electric & Engineering Co 12 
Republic Steel orp 16-17 
Rochester Products Div., General 

Motors Corp 10 
Roper Hydraulics, Inc 32 
Safeway Heat Elements, inc 2nd Cover 
Skinner Electric Vaive Div 

Skinner Chuck Co 18 
Soss Mfg. Co 24 
Veeder-Root, Inc. 


WaiMet Alloys Co 
Wiegand Co., Edwin L 
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... the U.S. Navy’s new Mark 32 
fibre-glass torpedo launcher 


From its unlikely beginning as a fibre- 
glass mat . . . to its successful operation 
in sub-freezing sea spray .. . the Mark 
32 torpedo launcher testifies to the 
versatility and dependability of Chro- 
malox electric heat. Designed and 
built by Apex Reinforced Plastics, 
division of White Sewing Machine 
Corp., this lightweight, corrosion-re- 
sistant launcher is now in service on 
Navy destroyer escorts. 

In early production stages, a Chro- 
malox-heated hood is used in centrif- 
ugal molding of the launcher tubes. 


First, a rolled fibre-glass mat is placed 
inside the mandrel, which is then en- 
gaged in spinning motion at 800 rpm. 
After thermosetting resin has been 
sprayed into the mandrel, the hood is 
lowered into position for heat curing. 
The Chromalox type RAD Far-In- 
frared Heaters have a total capacity 
of 36,600 watts, and work reaches ap- 
proximately 200°F. in about 45 min- 
utes. The hood remains on a total of 
about 3 hours, throughout the spin- 
ning operation. 

Before final assembly, each tube 
must have steel “‘nut bars’’ and “‘guide 
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bars’”’ cemented to its interior. (Nut 
bars connect the three tubes into one 
assembly; guide bars guide torpedoes 
into each launcher tube.) After these 
parts have been cemented in place, 
two Chromalox Tubular Heaters wired 
in series are used to set the cement. 


Mounted in a frame which holds them 
in the center of the tube for its entire 
length, the 240-volt, 2750-watt heaters 
are controlled by a Chromalox type 
AR Thermostat. A small fan attached 
to the end cap circulates heat within 
the tube and eliminates condensation 
during the drying operation. 

Next, four plastic quadrants are 
bolted to the tube interior, forming a 
liner to accommodate 12%-inch torpe- 
does. To each quadrant are affixed two 
10l-inch Chromalox Flexible Woven 
Heaters shown below being cemented 


in place. After resin has been applied 
to the two channels in each quadrant, 
heaters are laid in place. The leads are 
then connected to a power outlet and 


the heaters set the cement which bonds 
them in place. In action, these heaters 
maintain a protective 50°F. minimum 
temperature for the torpedo. 

The closeup below shows two leads 
of a circular Chromalox Tubular Heater 
clamped in a groove around the launch- 
er’s swivel base. To prevent formation 
of ice in the joint between fixed and 
rotating parts of the base, this heater 
comes on automatically when the tem- 
perature drops below 50°F. 


Perhaps one of these heaters, or one 
of the 15,000 other types, sizes and 
ratings of Chromalox Heaters can 
answer your need for heat. For per- 
sonal assistance and specific recom- 
mendations, call your Chromalox Man 
for the Answers. He's listed below. 


Atlanta, Ge Indienapolis, ind. 
TRinity 5-7244 MElrose 5-5313 
Bale-Cynwyd, Pa. Kenses City, Mo. 
MOhowk 4-6113 Victor 2-3306 
Baltimore, Md ngeles 
HOpkins 7-3280 oo oe yy 
Binghamton, N. Y. 
1447703 Diomond 3.9608 
Bioomfield, N. J. 

EDison 86-6900 Milwaukee, Wis 
Sccten, ese BRoodweay 1-302! 
Uberty 2-19.41 Min ie, Minn. 

Buffalo, N. Y FEderal 6-3373 
SUmmer 4000 Neshville, Tenn 
Charlotte, N. C. CYpress 2-7016 
EDison 4-4244 New York City, N. ¥. 
FRanklin 5-1044 W Orth 4.2990 
Chettanooga, Tenn , Nebreska 
AMherst 5-3862 ATiontic 7600 
Chicago, Hil. Philadelphia, Pa 


HArrison 7-5464 e 
GReenwood 3.4477 
Cincinnati, Ohioe mery 


TRinity 1-0605 Pittsburgh, Po. 
Clearwater, Fle EMerson 1-2900 
Phone 3-7706 Portiand, Oregon 
Cleveland, Ohio CApitol 3-4197 
PRospect 1-7112 Richmond, Ve 
Dalias, Texas ATiontic 86-8758 
Riverside 1-9004 Rochester, N. Y 
Devenport, lowe HAmilton 6-2070 
Phone 6-5233 St. Levis, Mo 
Denver, Colo CHestnut 1-2433 
Glendale 5-365! Sen Francisco, Calif. 
GEnesee 3-082! UNderhill 1.3527 
Des Moines, lowe Seottie, Wash. 
CHerry 3-1203 MAin 4-7297 
Detroit, Mich Syrecuse, N. Y. 
UNiversity 3-9100 HOwerd 3.2748 
Houston, Texas Wichite, Kenses 
CApito! 5-0356 AMhberst 2.5647 


2 CHROMALOX 


Me Sfeal 


EDWIN L. WIEGAND COMPANY 


TOSS THOMAS BL VE PITTSRSURGH 6 PA 





CIRCLE NO. 49 READER SERV*CE CARD 49 








ae 
a ret 


Leeds & Northrup Co. 
says: 

BODINE MOTORS 
are rugged, dependable 


“Our Speedomax® H potentiometers, 
which measure or control variables 
such as temperature, gas concentra- 
tion, power and load, 
and neutron density . . 
often must operate 
24-hours-a-day, 7- 
days-a-week. To main- 
tain accuracy and 
reliability, all compo- 
nents must be rugged 
and dependable. Bo- 
dine Motors meet these 
requirements" —Leeds 
& Northrup Company. 





Build-your-own reactor 


When you're planning © now or im- itomic power kit, a nuclear 
proved product, talk to Bodine. You 

may find one of Bodine's 3500 standard mussile-hring submarine 
motors ideally suited to your product ‘ 

er — he uranium, we would expe 
300 different STOCK types and sizes cady for distribution to your 
ready for immediate shipment. gineers this fall. The power plant 
model of the Westinghouse-built 


1 


Shi »pingport reactor, will be accom 
=1e@)_2) NJ Ee A panied by an informative booklet, 
fract stad Ihe New World of Atomic Power, 
Viekmel-l— written by Dr. W. E. Shoupp of Westinghouse. The reactor is built on a 
cale of 1/192, and is designed for mounting on an 18-by-18-in. board 

Expected retail price is $6.95. Revell Inc, is the manufacturer 


1 


n every detail’—though 1 


+ 








BODINE ELECTRIC CO., 2510 W. BRADLEY PL., CHICAGO 1* 
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AUUAMEAALAUN CUP PEAR SAMME SAN AVORDA asad vane ttN Revising an ancient art 
THE Bread-baking has been mechanized; but its basic steps have changed 
’ hardly at all since ancient times. First the dough is mixed, then proofed 
ENGINEER S : illowed to set for about 20 minutes before fermentation), after which 
veast is added and the dough fermented. Next the dough is separated 
BOOKSHELF into portions, molded into loaves and, finally, baked 
Now, the Navy has stepped forward to eliminate two steps completely 
vith their associated equipment. Both proofing and molding stages can 
listing of all published dispensed with, says the US Navy Supply R & D Facility, if dough 
reference books for : 


. { ; Ss _ {) ] y ) , lI ‘ lic 
engineers. temperature, yeast content, shortening and dry nonfat milk ls are 
omewhat increased—with water, sugar, and salt decreased 


| 


is a carefully screened 


Updated to include books acme Shnich thai , 

published in 1957 and 1958, — vy’ report does not comment on tasti 

it now includes the 

® 20 best handbooks 

* 542 basic references in 
22 specialized fields 

° 16 a ssatiadieate Latest thing in gas lights, now 

staging a “comeback PI 

published by FYI, Nov 17 ’58), is a simpk 
manufacturers, the install-it-yourself system that 
trade press, technical makes it possible to turn the ga 
societies, universities and — in your street light up, down 
the government. or off from inside the house. It 


Now they’re remote-controlled 


ve CAMPANAS | tL 


This 16-page reportis yours | consists of a gem box and con 
for just 25¢. Order it trol knob with a cable leading ti 
by writing a valve installed in the service 


pipe. A pilot light and adjust 
READERS SERVICE MANAGER ing lever ((see diagram) do the 
Product Engineering rest. Tragesset Copper Works 
330 West 42nd Street ; 


New York 36, N. Y. Inc, Jamaica 30, NY, makes 
URE") : both lamp and control 
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. a valve cap for automobile tires 
that would show at a glance when pres- 
sure was at the preset level. Must be sim- 
ple and inexpensive—a set of four costing 
not more than a dollar at service stations 
and auto supply stores. It could be mar 
keted in a variety of preset levels covering 

‘ ESR the full range of common tire pressures 

ORO in 2-psi intervals. It would also be de- 

SS sirable if it indicated overpressure as well 
as underpressure. 

Must be rugged and reliable to with 
stand repeated shocks, vibration and large centrifugal forces. Per- 
haps a simple diaphragm balanced by a small chamber of inert 
gas in the top of the cap would do the trick. When pressure was 
at the correct level, a bright eyecatching indicator mark would 
show through the transparent sides of the plastic cap. —G. Wenke 


. more mechanized equipment for the meat-packing industry 
The American Meat Institute, national trade association of 350 
meat packing and sausage manufacturing companies, has recently 
published a small booklet outlining needs of this industry for more 
automatic machinery. “The industry,” says the booklet, “is entering 
a period of mechanical revolution which is opening up many 
opportunities for imaginative machinery manufacturers and engi 
neers.” 

The Institute’s Committee on Engineering and Experimentation 
has come up with a list of 32 operations where automatic ma- 
chinery could replace functions now performed at least partially 
by hand. These include: a mechanical knife for shaving hogs on 
the killing floor; an automatic device for sawing bone in frozen 
steaks without leaving grease or bone dust; an electronic device 
for locating internal bruises; an improved weighing and marking 
device for catch-weight packaged products; a continuous casing- 
forming and stuffing machine for stuffing skinless franks (similar 
to present Kartridg-Pak Chub machine); an economical noncorro- 
sive, noncontaminating substitute for stainless steel; an automatic 
work loin wrapping and grading machine; an automatic brander 
for smoked meats; a high-speed patty forming device which would 
interleave paper and put patties directly into the shipping container; 
a device to automatically detect minute quantities of mineral oil 
or animal fats in 200 F condensate. 

For further information, write: D. S. MacKenzie, director, 
American Meat Institute, 59 E Van Buren St, Chicago 5. 


Have you a problem, based on known scientific principles, which seems to have 
an answer somewhere within the limits of present technology? To inspire 
inventors along worth-while poths, PRODUCT ENGINEERING invites you to trade 
such problems with fellow readers who may have a fresh viewpoint or more 
time for necessary R & D. We will pay $10 for each once accepted. 
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Who pays 
for your dinner? 


Today the fashion in historical novels might be called 
biographical fiction. The author substitutes imagination 
for research and action for character. He sells the result 
to Hollywood and the paperbacks have a picnic. I just 
finished one about Cleopatra. It was dull. 

But I’m half way through a real biography—and it’s a 
“thriller.” It’s the biography of a design engineer— 
Charles Franklin Kettering—published two years ago. 
Professional Amateur is exciting reading because it is the 
story of a man who lived in our time but whose thinking 
was well ahead of our time. 

Kettering quotes are likely to find their way into this 
column frequently. For example, he once said, “Remem- 
ber that you and I get no place in the world except in 
proportion as we serve the fellow who pays for our dinner.” 

As far as we're concerned this is where you come in. 

Sure, the advertisers’ dollars pay most of our bills—but 
the advertiser pays for readers, not printing or paper. So 
fundamentally, our readers “pay for our dinner.” 

When Kettering was asked what he would do if he 
went broke, he replied, “I would create something people 
want, something they need, and would pay money for.” 

So a most important part of our publishing job is to 
find out what the reader wants. It is not too difficult 
to sit in an ivory tower and decide what he needs—but 
wants are different. 

Since the latter part of 1953, we have been checking 
with you consistently to find out what you like and want 
in Propuct Encineertnc. In regular mail studies and 
personal interviews, more than 8,000 subscribers have told 
us what they like and why. We expect to interview at 
least another 1,000 during the next twelve months. 

When the interviewer calls for an appointment, we 
hope you will have the time to see him or her. The 
information you give comes back to us for thoughtful con- 
sideration and action, too. 

Incidentally, if you’ve got some ideas about engineers 
or the publications they read, and you'd like to get them 
off your chest, write us a note. Or just write “interview” 
on the Readers Service card on this page. Perhaps I can 
steer an editor to you in the near future. —SJA 





¢ actual size 


ECONOMY AND DEPENDABILITY are outstanding characteristics of these pressure plates— 
important components of power steering pumps. These sintered metal parts are in use 
today because Moraine Products visualized an improved product and developed a workable 
design. They also demonstrate other Moraine Products’ capabilities—making economically, 


on time, and in quantity, parts that perform dependably under all operating conditions. 


Vital parts for Industrial Progress . 2 Morai ne Prod ucts 


Division of General Motors, Dayton, Ohio 
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